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C*Pl_«p Sjllt OlitlsT'it ^^^o^ 4^ ilfUb-t 2LtjU£ .u^tJbr J 

^^^-Jp u3 dLJ ^^^^ (l^iJb-t J UL«jj[ ^t^^ J cJb^^ J d j^Uii UL^ Js^^ 

J 4 ll<- \ j}_J U JIp J f j^J jH* 4>* ^ ^jd cT* (^^^ 

AS « " - 

J''^*^ j{*^J ^Jiisp ^ ^ ||g7.l|ljj cWb -djl:;9i(il 

^ >^ * (j^j a) J ^js^ 4^ ^j\i)t JL^ dJl^ 

oJL-i aJjU wqJj? ja (0 j!c J i^\sS3t sSaa^ Ju>i»i ts^S y-^t ^jUUt 

.j^uLl UllP J 4;\iJa?j 4Jt 
W jii^ J 4_a jvj^ j-Ji 2f ^^^^ H^^* bbOju 

dUU c^>^^ JS' 4jli Jj J 4di>J» ^ UL;^( ^ H ilS-f ^jtfj ^^^^ J 

0^ i^JUi ^Ull J 44Usf I ^ jr c*-»\sS3l OUSli* J \ jjj jiJi\ frULJt frlc-ti JjJL^f 
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d jjL J Lijii liui liUof 1 4:^jL WIS jcjui tdJlftli jfJOLi ut .AJjJb- 

J ^\^\ cjj-^ ccju^i iJla dfri J frUii dUi^U cjiili y-Vi ^^^i 

J a fr^^ 4^ oUSii Ob of y-t v-U jj» J 

dJ — i j\ — ^\ jA l^Jp S-^y ^ J^J cfrliu'^i 4>-*^J ^^^^ 0^ jii^ (t-i^ 

4_il5sJ^ jtf-J^ 1 ftjW^^ itrfj*!^ C^j^ ^ jiJ^ c?j=^ w 

C '^■t Ob Jai jf ijJiP OlyJkiAa ^s-i? jJ J Sibj Ut^jj jj» CJcyt ^^Sl jf cO^-^^^ 

OL-j^f ^UP JIp 4*JJi J oXftsPi oi J .oU-i-^^'^t J o j5i Jj hr\A lif 

.jJjsJij ^UsPV* S^Jf^J Ljjj^\ ^\yi^jS'j i 2uJji\ 

j\ J hX^S jl^^l jijiJi C^jUJl "^j U( CU-J J c 

iJL^ ii-ij: ja JiSj llQ? c ji-i IJL4 ^i*-)! dOp- j c^lSCJl Ob Jj i\Jjt ^jjj 

.c^ jsit J iJLA U) <uAiJ JJ^I ^s^^ 
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cdLjlC- j-^ J "^^^^ ^^^^^ ItJULsT^^t 

*> ^ 

fri_Up (iJbjtj-^ t.5-^J (^M^^ cAJ^ APlAi 0 jaI^I ^^fw 

Jj1_* L-^ .WJL— » OlilSj OijUa?- jAhjJij J*Ut l^au^ ^Upf LsTjlj^jjiiVi 

iJJS ^^^^i 0 yL^\i-\ ^btJi^l 

J'i^ J jJ_^Vi aJp j5»ip aii ci5u Ojo^t ^uli OlT dlkJ .d ^\ j( 

4_ls£3l dJub dJbi ^jji Jji OlT Jii .dOjaJrl dj\ilt dJL4 UIp ^jjVl oU^l 
.liLSaTt 4JUp ja Jjwr U lJub .Siajji-i Js' i^LjBuj oOjoi-t ^jVt 

Jbrljs) jl J .Ja3 dj^l X,fliJ ^ ^ jf- j ^1970 (^U- 4J 

j-^*^* cr^ o^j jy-'i' frUiP Aj jik^i j^u J-ftP JuuT'^t 

i\ .bj_p ^-4-Ji25 ^^Utf cjiiuuTt J jJb ijLa ^ c<^y-f .cUaSit jluJi 
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d\ .«U-^y J A bji t jjuA? d j3i\ frbjJ ^ ^1905 Aj*-^ 4:;d^^^^ 

.0 jJiA\ UUJ UJLm^ uis^U u! 

ij^ji^ fj— ^ i^— s'kjts^^ fi^^) ^tf^^ A3jaU1 diO^i ^J^^ :(aJ4JI 

.SjjJtJi o» jUasJD (Ojjdt) Ji^lii ©ij^* ^6-*^^ 

cAA.>wUli c^^^Uas -'it jsJt 4jiJt J CJliLiaT'it 4 Jlilt -U ^jM,o.^7 
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^ uiP cH-r^J ^^•'^^ 'ji*^ J*^ (^'^ ^ -05** 

d\ d 4u,iu ,,.tj IfL^ jiS^t J jnj^^ J ^ i-^^ jJf -^JjJ^ ^Uft . jyJrt j-J 

|i_Iap( Ja^Jjis o\P ^'ll' i>w? jSie \J<^\ J buji \i\Jis^\ SjlJi^^ 

fij— ^ JU-^ J>-«i> villi ^ jfiflS- JjJ ^^^^^^J ^Jjy 

j^JS (JU^l 4_» ^ cUjaH UV- jJjJ (^^* y jUli ji 

•L«jyJt (JUsTi JIp Ajii yV» j-ky Jj^ iaJ^sUft^^ oijixJJ 

J ^-Af/i jiaij— *i UJa^ Uoa? JT Jifi 4tjUb ^ .0» jUl^ (Ji yib ^ 
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.U^j U ^\Ajj\j l^xJi OliUiaTl ^JaH .1 

.OliUiT^^I flJUb JU- ^!)aai^^\ ^ AsUp .3 

The 100 Greatest Science t^JLJi Jj >jf) ^^JaJt ^Ht 

- ob^» iOA J 0 j?r j^t frUJUJld .(Inventions, Libraries Unlimited, 2005 

.2^1 uiiUaTii cj{ ua^ j^Imi^i ^js^ S^uIu cJiT iJJUiiIt j 

Jb .^lA^tj i^UaJl 4>» J^jk OIpLJ 1 jUpj ^^^UjJI ^tO-* U cJbr 
J— ^ijj — L^^jt^ Oia^^ y f-^^ (t^^ ^^^^ ^jjy fr^J J^j 

Ji?-lj JT tJLfc JT ^ .^^iJUJt j^aj^i ^ 

. yS)^ UUJt 2UU)t 4i yiil 2^ .^b- JLd i^Uii dJUb jA 
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^ ^L-Plj ^^^1 Cj^Ij 4;rjall c3UL:^'*il lJUb aJJ ^ c?iJ» uJ-l ^ U .2 
/by»j;r ijcJu (lull Jl ^1 U ^ jA tJUaT^Si tJUfc ^ Jjb ?U^iXiJ 

cJUL-j^'l J— ft J_Jb c> ^ JU^^i iJlA j^jXj Jjb .5 

.(aJU?! Ob- j^AA JS' J j-,a;nJJ 3 |tij Jl 
.^1^1 JIp l^jftjt? 4^ ^^jj U ij/f ^^iJfti Juui 
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Levers and Buoyancy 



Archimedes ^/►^^ j5 ftftini 4>* 



jj jii till Ojj L>j^ sjaj ^^Si^ ^iii ^jb) 1 <^ 






edes ^y-^^^^j^ . J 260flP J 
^jL JpUJi OL*-^ Alb j! ^JL>jf 

.t! jAl J ^j^i a;\Jjl^L Ujlt J-*jJ^ Aki-^f J 4ja^ jjjjJLi Ji^\ vJ^l Jip 
.(OL*^ Aj^A^ juT Ojj ^ ^ (O^lj jJL^ Ojj) aJ 

A-ij*)U^ AisJi^ /ever aUT) lever AiyJi ^> LIT ^ C?^^ 
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Jj— k ^ Ja*^ (<^Ji!^) djill JU^ c->s OlS' .^JLlSj OLmiU (^Jb-^ 
djL-S^l ^Ap^L-fj ^lla; iO*)biU ^^U^' fj^t dUJb uiJi^l 

dLJdi J_i J— # j^'^J c.f. J 245 J 4^5 cUl^ j-i^ IftJUi 
tijji— ft dJlil ij 4Ji^ UuLp of jJ UJ ci-i^ King Hieron djjjt 

.4-^3 J jJ-JLs; d ofjbj c^lll ^«k^ ^ 4Jlt dJb io^^ J 

(LJjj ci^t f^LpI i^js^ ^lil (^^;*Ji^ UJL;Ai.JbJL;»- ^ ^lit (Jyn^ 

^L-P .frill J If j^j Lyaj jt^l e^l U\3j ^JL>j? J> 
.6yju ^ Ja^^I V-ii-U ^Oj Jl aJp CJ^T 4 '^jj 

j^^l jli frill iukT i-^U 5 ji JU^^l j»-Jrl ^Jb d€ frill JIp dUi Oil 
!5^3 frill J ^,-Jrl aJp iJb t^JJl Jiall Ut .^,--4-1 Ojj (^t-Jrl (i^v-) (i-Jt-l 

.(4U^ 9Jb-j cijj U jlJLlt) ^t-iJrl UbT ^ L^iUx^ <:)irj Jb 

^Uif dUlll Jl Aflrlj^t ^ y .dUll Ji>» JU^ Ajl^^b ^JL>j^ iJLa ^ jl 
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j£\ ^\ ^ijU c^lll ^ joS J v«-Aiii jA (Djjj ^iJu 

S^-i JIp^i f L-jtVu jioj frill t)li ^^^ja5j c^JUi J 1 ui^i oS ^a>jt 

.^U^r^t dJUb ^^t frill jUJ 

3— JL^t flJL^ c*?tj-^f .«!UJL^j» «!l^jjj» «Eureka!» 
^L—Jll Jl-ufc^ UjS UJL;P ijSCiy^l Wji^J^ Ai'i 
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The Sun is the Center of the Universe 



.d^^U^i dii^\ Lr* 




J 4 — oii^lb ^1 i^jrtjji AjJijjLfi^ Bishop Waczenrode ^jyej?^ 

^j^i J-^ J cf^ 1500 Js> Juji U JJ Ptolemy V 

J J J^j*^ J v^^o tClaudius Ptolemaeus ^>*-iiii yy^^p^ :jj->*JJaj * 
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4_4iaJi ouuiJt .Oj^ jUri i^jj^* ^ dO^iJ^ (ij^^Ji cJiT 

jcrt s-^j^ Oi^*^ -epi-circles ^jij^ -iJ^^t - ^UU?^* oUJU-i 
dtJLJ d j>f— ^» ii^i ttU-^ 0 jjJb jjju (i^jijJ^ dUi) jjLp dUi ^ 

J— oJl J dJbOflr frlks^-f C-*rt j3 c<l)ji JL« I3ji .^j^^ J S-^J^^ 

OjU5 y-^t j)j Ji^\^\ ^'iA^ J $.UJUIt jAs^i 4^j.«JkJ 

^;;ij-SjJi OjUJ dJLij aJLJ J^' 3^ll8 J il^b ^\ jdt Jl c^oJl 
iJj^L-S ,4,u>wJl OLJjf ^Lu (j^J^^ CJliUX jT JS' ^ JLiJ 

J i4irf iLM\ siuii ^ ^"^^ 'i^* y^^^ J 

OU)H J UUuJj .dUJb ojjo^r Old 4 jTjlb OjSi 01 j^U. jOii UiJ 
j— T ^ U^ij 4JUls8 d^lpy* djjiJ ^ jT ^jJi tdJbOi-l 3 jSiiJi dJL4 

^ ^^^aJbsJl jS^ UJL^ 4aJ^ J 

iHi^ ^ 34 ^\ j^i cJiT J ibs-ioali aj^.jJbJi d^li^i 
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tJLftj . jf ^1 ^^jf £)jSo SJLid^t SaSy U> j-^ J " i^rl jiull oii 
c,^^«*i^i ol5#J» 4>* ^j?^ 4JL^ AiUoTt Jais< ^j-j J^y^J^ J**!" ^ 
^Ij^j'a ^^JofiS JUsTVl tJUb £)ir c^J-l dlli J .f 1543 flP a> 

^ J Johannes Kepler JS je Jup( dUij JUaT'Si ijL» 

.Galileo Galilei jJUIp 

.SjU JS' ji^j^i ^^r'j-i^ ^.r^^' s-j-^p 
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Human Anatomy 
fl543 i^LSuSVi liioi 




^jJJi j^Uw JIp 0 frUk^i JiT ct^^^t ^^uii Ot^ 

•V-JaJl ^ J ijjb UiwtLo jLij c^lp 1500 c-^jlii U JJ Galen ^.^T 
^ jUU (iu^Ji J ^JJ-l JJi aS^UaJi Vs J J^' 5 ^Uli 

.fl515 Ju^w-Tj^ J Andreas Vesalius <^r^ji3 ^/^j^^ 
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.f . J 50 j! jiu- gJlP (cJ^i ^ ^ 

jjS—Tj <Jj ^yra S3 j Jib- i^Jlb 4jL C--^ U 

JiP 4ildj U4m ^ <:)IS' i») .8 I jj} ^^jld ccJaJl Ulb JtjJ U 
dJ^ CJlT ^^jU 0 jTliU y iaull jjJl j jjjt 2ut» ^-t UiS 

(jLh cUlbife 1 jil^ iiuUr IaOju JaJ^ j f 1537 flP ^-^^ 
.iL»^T Ls!^^ Vj^j ^^M^ ^ oIJUp ^ oij^l^i iLj^ ^JLJLm) 

j— J ^ i**^^ J^' J i^^Jp dOjiJL^ v^iy ^j-^ J 8 ^^♦s-JH 

uijfr:^ juryo ijub 

^LJmIIj L^Jl2il ^L^j Jb^ ^£^J ^jJ^I J cftll^ 

(,-*j!JJ ^^flsS^t 2rj-i«J^ Oti c5j* 200 J^^ t)W J j-^.j^ .j-iJ^ 
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c5— ^ 0*^3^ -^'^^ "^^^^ ^ ^ 

p ^..4? J jjJLJlI 4{ls^ Sli-t c4s^ 4Ula^ Jbu Ja5 2Lb^T ^U.^t 

.f^ 300 Ojji ll iS jtJty^i ^^tsdJ* 
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The Law of Falling Objects 
fl598 u^Lju^VI ajLx, 



. , ..Oalileo Galilei jyi* >yi<p s.^ hit,m) <> 



^jIj ^j^j Aristotle *>--jf u 

j( ^L-Jbi c^ii uir VijJb-ir ^ Galileo Galilei jJLJip 
j-^ aJosIi ^Uoil cj£ Ubr J^^t J aL^ oldji ^^^^ <;)l^ .U 

Iliti APj^U Uib ^ ytiH ^Uolt oJUb 4^ 1598 2^ ca^^ 

CjL-j^jtj^I ifx^ j4 tjjTt u^J^ f Oii' *^UaJ 



t^UjjsflJl ^ c^>A ^1 y J ^^/l J :(f . J 322-384) jk-»jf * 

L-JO? j)Siu .frUs-^i J tj^^l ti-.LJ^ cailkH 4jiidt t^jH t^j-Jlt 4jitJJi tLAJi^i^ 
j! ^ 0^ 4JlP 1 >uuA J ^^U)1 1 j^Up jdJJl UJi^\ ^\ J Plato tJ^'AsSl 
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frUj (lull ^ Jj:^ iijjifi ciJ\26 Aifj JlS .jJLJIp ^( t^f dUi (1)1^ 

.jSTt Oj? ibL.^ li^ jiTt SPj^ Ut&tll ^Ujt^I of dJlA 4JbJaj ja j 

j» .JL» iUsIi iijlaJi c^*i Ja» cijJu ^j^i bLtfj 

uUj aiJ c"^» jJLJlP JL «?'^jf iL>iJi a^jyi c-^^i Ja» .asj^ 

jJL; ^jl ^^bjll dJLJbj 42jiJU^ jA .jJJlP OlP^)|t jP (lUil ^^^f 

'^^J cT^ L^J^^ i»;^i a^jlaJi dJUb cJUj ^» :JjA[ Ostilio Ricci 

J— A Jb •i il tUl£ UkjC ^ jk-»jl Ob jAj\ Jtjl jSi .dUj 5^ A^jkJl Jj-^j 

, Jjlpli J 4^ JiLSj Aaj^ fri jiTt JJ^ hr\^, Ait jJLjJlA 

IJ_!^l J !Atj <^ y-Sft J Jlfcjt 5 l/lJb-i OjJ Ji-it^Ju^ OjsilJ^ ^li Aif O&iui 

JUS^^i! dUi d^Oi^f ^1 .Jidt ^jii^jil^JS'jA UOS 191 jlP 

I Jfl^ 03 
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H—r 432,12 ^ ilMb j«J( <^ »5 ijl^i 

a, **j 1» «Ju» ci&- osj .(ipuJi< J*» 268,5) i^uJu 9 

Locia Bottari t^jUj* UijJ 5 jjfJn yvlai^li aiu-sii 
.aiMli jiaU Ju.jiJi ^Ull ^tr iLL-w. ^^2002 (jy^a?-) J>j 16 fj* dUij 
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Planetary Motion 
f 1609 uflLSu^Vl iJuM 



JbO^ OUli Jip Jtj;J ^lla^^l cife 4JiPj >l£ 2iyb CJ\j\JlC ^j>^^\ J jjJU 

J jjJL-j c-i't d\ AiUsTu ellipse isJ^JUlA^i j^j^il JS ^Ji td ij*^ 
fLJsdl l^l^j ^ji ^.JL5j ^\ jS^ iJlS^j .*>U3 AiS^JLUj iltAdI 

Jl-J c2U -1 jJi 4_sU*Jl OljjkJl 4^ 400 Jbuj iGl ly^d ^ .^^^-^1 



JJ*^ ^— tc^l j^t U J?- jj^ 5 jjJutf» JS' - AjjijJUli iJ^AiV* 

cfrUUJi JLiUu ^Ik^-Vi Cife J^J -S^J^ ^iy'^^ OljUl Jj;^ y-^t 

.c^ y-^i J j4 jJ^ ^.jdj^^ •iJ*)^^^ Ail^U » jj^l jdJiJi 

.IfftS^i hJasfdS J Oj^l c^j^liJl ^J^a^ Z^J^f 
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28 J -f 1571 fL_P uat 

^ 4 Johannes Kepler u^^J^ J 

*> 

1^ j^LJ» yLJl^* dUflU (lUl OpL^a waiA (^1597 f IP ^-T ola 

(jj.j— 1* U»j-^ J) vS'i ^\ y ^J^Jb ^ jii \^ oiT t^iJi J cTycho Brahe 
^\ jj> ujLSJi oopUI jSoU ^ jj 4^1601 Jjoj .j^jji^ AjijSf SiiT ^ J^L 

frUWl ^jif Aid .(^^.Mi-iJi ^J^* .j^Si^ '^^Wi 

1-^ Jj^f Friar Giordano Bruno yjji y^^jjsPr jkj (lull aJ) JT ^^jji 

^ jf ^^y^ ^UaPl jifT 449)1^^1 jJi 8 /JiS oJUb JIp 1 ^ 
j^-Jp jki^d (I Jj ^pLT jj ciJti 4l?L?-J jP J . jSoU jlUll 4aLi OUlJ 

lUoia J jIAJU UlP jJt^ 4JUi> o!Aj 4jfc 1607 AJliUaTl ^piT jJtj 
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Jji j!)L-?s- *John Napier jujU d ^ t^JulsSL-'^i i^i^i of ^ ^\ ^^jIp jJJi 

.^^i jSCu ijj^s ar ^ AiL^t ^ cJf 

UJ_;Pj 4,34 Akdi *-^jS\ a*J U;-j ^ ^ OjJb 7,4 

ii-a 20 5ul . Jja^ jiJ-* J>b dj^o^ Oli tiki oyf jlp j?jL 

J jA\!is\S^\ jijk C)\^ i jsfl3l oJub J'^ ,f 1999-1979 




CJl_-»sjjlP^i g^jSfl^l cL^OJb;^! J J ^\jJ J :(f 1617-1550) j^M 0 yr * 

.(•^r -(f 1997-1906) Clyde Tombaugh jU j? Jb!>ir ^^.y^t AAi^Ti ** 

j,-^ ij iV^jSai lAU (/lUJ» ili'ii ciij*? w-J^ dJi3i «.br .Kuiper belt 
^ A^\^\ 4j*br 5j5 v^JjcJ yiT iUT 4]j -2 j^;*^<»-iJi J j'JL* -1 tjjUf 
jl ji-t jj^ JAj -3 (fJj^ ^) ^j' ^ts^^jj-^r* '^^^ y^H^ Ay4-Jrl <j ^< 

0,07 djia^ J iia^ 4^ JjflJ C-a?- iitJlsH J? j-iJb frUiVl J J-ii 

ji\ -(S ^ 0 jJU 1,7— * Ujlx. J 4-541 ilsSil aisT Jjflj Uirf) A y 
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Jupiter Moons 
fl610 

it:..', ,1^1: Galileo <MiiHiiy*^''^S^^^,M2a» a*' 

^^^^ImII UUI JlLlI^Vt ClA Oju <^tt 

iJtji^t j5 - jJ J jtJftl— - dUJb J jUif y-Sl v-i'l dl jJLJlP ciS^t 

J^M^i » its— ;p Jaii aisifl^ jfUl - hj^ JJJl ^Ur* 

jS^j |i dJbJbr J J\dT ^Lsi{ ^LaT 4^ j^i^JiJ OlT cluJjt Jj^ 4>«-^ ^V:^^ 

c^^^^^o^l J ^ ^ tj*^ 4^*^ i?!^ ^^^J^^ k >y ^ 
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Jji AiluT ^jIp iJlji^ A^s^P AJlTjj OU ji JLaU UT .40xkM» 

if 1610 flP Ad jydt ^1 ^ J<jJ V U^'^ jT cj\r cJ^JLUt OUi/^» 

ojj 2^ Ajj^l sjir telescope ) aj j^Jb ^ .^t aa^ ^ ^ aSjj 

. J-^^UJ^ j^li ia-^ IjUSl dUU CJi^ 
CJiS" jUi^l JUj APJl>- jP OjLp J^T Ail u^PJli c^jSLJIsI^ 

.AiMjii j^^Jb!) aJ5^ ^\^\ ^ 

(S J— AJ\^ U aLJ? JsUlP ^^^li^l OijLAj ^ .f 1640 A3lij ^ Aijy» 
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c f 1992 ^ (j^ jsTf) J j^i 4jij-SJ J "ill Wa«J» j jJJUl l^aibi ^JlJ 




.(^JTjsit - f 1600 (jij jji) 17 f J4 Ujj J 4a5 ^\ i^^S 
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Human Circulatory System 
f 1628 ciUu^VI 2LLu. 




y-T jl^ AJfcUaj ij tOLflxU ^J^ii) cit^i t^UJ^H |»-«Jt- yijjuli ji^A-i JiC 
Ojj^l ^j^f .C^ 400 AjUI OUs^I cUO^tjsJ 4s^f J 

JL-Sj c4^U^ ||.«M;r J^^^ ^Vr<^ jAj JC^^-^^ ^ jJUfiil J>-b j^ftuji U 

cc-^.Jli)l) ^IjjOJi j^^^JU Aa-^U-^I j-^bJl dJii AJji^i jll JjU ^Ll j cA^i 

.vljUi-l 4;!JL^I ^ 4jU ^ 1628 djJLpt c^iJl JjU ^IsT Jbu .dU3 

40\_^jJi dUi ^ 1500 u JJ Galen oiJ^ s-*?^ 

J aS^AP ^ Otd^ j-iJl J i^iJl fOJl iiif OjtjJ (^JajJl aJuII CJlT J .^,^1 J AdUaU 

J u^j^J 1578 » jsUl J William Harvey Jj\a f Uj aIj 

.a^jj^l SjUklf iw»lP iltiiT jCM? 
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.fl618 4L-» Jj^t 

OUlwtJi ciUL-iTl Jl li*>\i>J- J-^jJ cV^^^ J j5^^ 

OL-T c4iJbjj)l OUUwaJl ci-i^ 4>* Jj' 'J^^ tjj^ jl .^^jjJ^ 

dL^'^U yr J 4iuU cia^ uJiit dif b f Jl)i J ^sAJ9 j (JJ^I 4>* Jj^ JLTUu 

JLjuj iai^l Sjsi ^1 OU U ^Ua.ii..J hj^ f J^J ^ ^JJ 

5 jj^ yi»U J 0^ jj^l J jsj\ jJjl Ot^ o jliidl dJUb coJt .(^t js)t 4Si 

.li^S ^1 jit J (t >1 

j^Jrl aJUiT Sjj-^ ^.JiiJ A-i^ U JjU ^^jJ ^jJ t^l625 JjU J 

J— ^ ij) 4— LAi-t dJLJ> 4_j jlf oUl 5^ jjSU Oii* j-^^ Cj^ ^ J^. 

Ak — -ij^ Marcello Malpighi jLiJjU ^^Ikj^lt l^i^l ^ Oty^^s 

^1670 fi—p dlli J ciitjjjjl 4^jU jl^ 5^ jAilt dJUJb tioii o jj^t 

3 ■ ^ J "^i^ (3 ^^M^ ^^^^ J ^^^'^^ 

.lilt jS UJ J^^It AsAJb^ J.ia....X jImu UJ J^J f J 

je-Jet J oJj|JiP y c-fi- J iU^-jt Jjf Oju ^JlkJ 1694-1628) ^/^Jt» jI-SJ jU * 
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Ojj.JtP JL^ ji\ 4..iH,iiao .^Uilj j&4^tj ^jji lT^J aJUoP 4^%^ ^ 

1650 f dUi J jjJJt j^Jrl u^^j^ 
dJU ^Jlj^ 4Jjbj ^iait 8 Ai*P cUJii 20 2r*^ ^ ^ -^-^ ^^|(^ 
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Air Pressure 
f 1640 L^l^VI 




.t^ >t hk^\ J ^\ jil Ojj ^U3 ^li JJl /i\ frUUi JiP J-kj 
4^ MtU^i 5bS^ - jj^ ^ij-^l J vacuum yli ^ ^JiJ ^ UJ 4^ 

jJJl P ojjt !u ^1 J .45\iJl ^1 dLft J Jijt ^^^^^ JJ«-^^ ('^^ f ^ 

Wm. ^Ii?r;tfji :4J jUu OUjI I4 ^^^^ 4JjJb A^t^ 4l.ftt,MT J^^^ Jj^J 

j} jji J y jJUl Evangelista Torricelli ^^U^JLjjjJ 

^yUjJ y-^i cGiovanni Baliani i^Ul* i^lij-:r OlT ybJij c^jJaJ* ^Ulij 

g\ — ^wa — lb .s-J jJS^ js-*! i-lit 4Jti cijll J Ju^Ljj ^ia-j 

O'jJLj UlT U jtO^ ^ jkJl ^ cl^^ 4ljL» 4Ji UtTj vy^^ ^lLIj 
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dJlA Ojj^j c jSJb j-lll jJxmi <^ Jjd f 9,7 ^ jjJ frill ^ t JL^ 

. t AjijS^jy-UJS' jJ^\ dUi Jl oi ja-^ ^brjl fr»jj 

4_JLpj cfrUJL Ojj ciiw? 13,5 OlS' jJjJl Ojji .^^f ^ ol <jiaA?x;j JlJUj 
30 o jLJi u j5 frdi ^ ^ ^liTji 13,5/1 o5 jJj)i ^ ^^^^ 

.(^76,2) UJl 

i — -J 4jjLJi jJb ((•--1 82) fiodf 6 *I> ^^\ir3 o jJi ^^^IJU^oj^' 
.^^■LU^-jjj? g-Jjj Uf Ui£ -UJi 30 jf^jiJ ^ >*jJt d€ J 

0( ^^^LL^jjJ aJ ji?js3i cij J » 73,6) UiJl 29 <^ Jl ^ jfijJi 

. JIp^I aJp iaPUaJl <^ jJUi jit Ojj J Jj tAJbio <^iJl ^t>Ji J j JJUJl Ojj 
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Jl! ^ (^jUU js*Jli .JJii* j1 i^jf t^ji-i <-»jJ^I ^ J^jJl ^UJjI jAf-. j^^Uilij 

.4&^l jjj 4^U«J jJrt iuL^il ^lL.t>ajj? cA,t.TS'< ail 

Jl tsi\^ ,j,-M\ jJi!^\jj>\js 1,27) UJi 0,5 J* jiTtj \^ 
Ir^ J«^j" (r* V2) git 2,963 iij'jii ^UstV* OiTj .O-pI* 

.f2003 iA-» (j-iji) liUij tUjfti <i»jUH jUpi 
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Boyle's Law 
fl650 <^LlISVt:Uii< 




Sit!— ^ ^ .OtjUlI 4JW«t!^^ O^LUsit J OUijOlt ^ 

h\Jij lypi ^W^^ oL^ut js^j ^ jLit JutSjJi 

>^ iJS'if^ CldLwft ^ 3 jJ^N^Lo lit jUit oiji jj: U .UUa)! ^1 jit 

.(k.J 440 JjSli 5 jji Democritus 

JU)i ^f^ff:^ DlTj iLJ aUlP Robert Boyle Ji>! o j^jj jO^j 
U Robert Hooke i5>* o^j^ c^l662 fU- oIpUbtI Jj .y^jJt 

,j**.S^ ^k^tji djAj 0^jJUw» Ait jk^t U y)t (.UJUlt ^ 

. jiUJt APliJjf jtJLA4 ^^pi^f cT^^ '(*6'^^i* ^^^^ ^ 

frtj-^t ^ ciJts? oidl ilJUJl d jjb c^iU ^ jJLs :(.p,<3 370-440) } * 

jsli -otjJUt jt «4j ^1 jjiiJi oiJ^jJi t^t» atoma Ulr't c^A-ll Ai»l5 jjPj jj^p 
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yji A^j^ t^j^ .Uli c^tj Jjjj o OlT J 

Uui 90) f»A5f 3 UiJj^ Jjp Jb-f .U 

J Uai:n-u IpUJjI ^^"j^j ^ >fjS!^ ^13 SUi iU jjf J^lji JJUji jjjit Jj^ 

JaiL^aJi <uk-oljj ^^^^ jl^ ^r*^^ fi^^ ^S** J^i^ ^^J^ -j^y^* 

juL-Ji Aib ^ ij\ j^ji ^ 4jU i^j^SjS JjlJ^ jJjli Jukjuui A3( u .fri jii 

$.1 jiL-j J— Hjl^ fr^^ C^^i'* j ^ J^3 i^"^^^ cT!^' ^JJ JtJ y t/^ 

jJjJU OiOA-l <^j5-Jll Jl ijui^ ^jjSU juAiJi uijkJl <^ UO^r lia?s- Jjj* yb- 
Ji — af ^U-p ^ JJjIi jilS i joJ-ij . ftlj^ J? >Walt ^J\slbj 

ljja__flr ^! »i» Ja^'^j ill^t-^i <u«^ ^Aajc-*^ ajjU Jj^ s-*^^ 
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SI 

0 ^ ^ 4ki^ 4d%Jt dJLft Jjjt jIp J^j .aJLp idLIt 

l»i jJ^ Sylvia Earle Jjd^ UL?-* oikjii JIip c-iS?- ,3Lij^ jiu^ 
txy» .(fOJ 3281 f 1000) oiJLJJ ^^jjJ3 ^^Lat 



9 
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The Existence of Cells 
f 1665 c-qI.V<<VI 



L-j*^1 j-^ ^ j^y^ dUUA jsJl J ^UJ 5Jb- jil jssnJ 

^^j— Ip i iMiljJb ^»-Jr^ tijlt>j L-ilj^ <j^J cOUUJlj OUi jJ-i ^L^t 

OL-i c4_jLft-S3l ^1 jJU ^U-UU SjJJ^j iiSijJrl uiLi^i ^J?^ USCi .^1 ^iil 

tr-^ ^J^^ (^^* (3*^^ U^^* ^Ja^ ^^jj^ ^i* JUjiim*! 01 
j^LjbdJ AJU«u-t ja-iJi J jJLJlP «Jjij«J 

jl 4d j^w? J "^jA OlT UuJ .aaJT Robert Hooke ^ ja jj 

l\J-\ ^jA ^^^\ JUlP UX;Pj JLm jl Aji UIp 4.<JU; ^LpI dljJlj Ji^ 

if 

^JJJOS JS' 4»JP iJjA JUiP c^dUP J*>U ULiLiJ UU J uJ^ji U-U)j ;5 jJLP AJldi 

>^ .(^j^! Ajtfr 100 jl Uijy- -J vTjtJ 4^\m dUi Om ooJi j JjJ 
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jjA^t jA o jaIU ^UjiSt c^'^Uail U^\^ c)! cc^JU AJlg^;^ 
(JiJ< *^yjj ^Jji-^S^I o!iUaJ As^JbJ- jssjC Jj .U^U jiJl 4^ US' ^1 

J— (5 hj^\ '^^rA^ 2uku) ^^^1 ^» j! -iSj* f-^^ cfl660 flP J 

44^J:^jsIl UjJLJ diM^^ UUjum»1 iijii^j 100 ^ 

300 (Sj^ hj^i^^ (^h V j^jj^ (t^rwa? J f 1662 flp liSjA 
tJi ft J « ltfl7 • .4 I 4i jliLi frUii^ ji^t r'^ J ^^JUjis^i j 

JLjj s^jJ tOl^JUU OjjjJlT Wia* Vs^^jsJ 2**jJ^ ^ bj-'^' (•--y 

jA O^JJb .^t d^JL^ ^j|Jw> UJ^v-u.^ 4»^j4$ ^ UJiJT jd 

Jl jw.iwJ 2L-siJ'5l iUr J) U!)bs- jf ce//5 c^jiJi dJU iJ^ jifcf 
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L^f dJLJi J c JU^u-'^i Xi JJbs- ijr C-ii .*i\J-S Sib- J JJl j-Jb JijJU 



4 a^W< dLJ3 J L-C ,^^t 4^Uj aJjJ i^jJ ^Jjft JUlJ (^Jjl j7jJ Cftj J 41^ 
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Universal Gravitation 
f 1665 (-aLiS^Vl llu. 




^ jlJ iS J— ill ^ «Jb>xp ^< jit cJtr ( jJt^ ii ^1 J 
ij—H j-^j -^j^ J ji^^ i£jSi\j i» j\iA J 'uiM-S J -^JIp 

1 jju3^ -jJpj^^ J J— ^ t^jl jt ^UU cS^liJ Jai^ . Jb- jA ^^\J fjUft J 

jij^j ^ j^ jJuJ* Isaac Newton j^js^ js^l OlT cfl666 J 
^ d J*— i» J fri'iW nh 45 jJLj J^^l^ iuwUi 

CJl^ WiOlt 4^ J 4Ja^j aJuJl 451 ^ Ui .0 jjd jJl 4l 4j\dj^j Jlj;^! 

ot jyjs) ji^l J\s*f |,-l*U 0 ji jA-sJi 0 jjC^iS'^^ A^^j cOWiJUij ^1 ciipfi 
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Jpji\ .*.;m.-hi c^ilt U (j^j^t Jj^ "^Vjj^ J JU^ i^ilt U 0 jPlklt 
JaA^- jf t^jj? j^l JU- ^1 ^ lid ?^^^MJtJl Jj?- Ut jji frUf jlX. 

J U-Jl^r JlT Uui :4Jla)l 4^1 ili jJ^ UJ^, JSjJ ^\ Ol jiJt J 

Ki AT ft AkiU. ll A:»-byt cA^jLJI 4aIS1,U oLUt ^U)i OlT 

j-^j jyt^^ s^^ji j^js^ ^4^^ ^-'^■^■'■ti^ J 

^tj ^ia^ 3 ^ jjji lJUj ^IS^^ ^\ jiufiiS dLu»li jJUtyB SjSC 

. Ja;jUl ^iJU^t ^ Uir^My* 4^ js«..y» 8 ^\ aJ oJb^-l JL^ ^j^V ^^J^ 

:5^l J OUjd oyf a53 .Ul£ a^ o^^i 0? jJjJ .i3j^t c^sT^;^ AjU J 
JIp Jujju) ^.y.^ Sjdj 5^1 ^ J-*aJ) 

\^ ^ iojL^ A^UtJi cijcr (5 yii) 

^jsAi o^Ut cjJbr J ijs^^ <^ ^ -f J ^ 

^tjj (i-._!r ^ya:^ cUbJb- J AijU-Ji f i yrH^ C*-J S-jilA-^ 8jJ 01 

Ui.*_Jj jLJx»S» Jjif ^\aJi ^\ irfili-l .alsf 

.^,^\ J U» j»x. J ^\ jS3i 
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0^ 5jt^ 4^ The Flower of Kent c^uT 9 ^pU** 

UbTj ^Us)\ CJlT (4^1 V-*^J .^liaJ* J* jja^s-f ^^b!- 
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Fossils 
fl669^L^VI 




UjUJI jlj^^ UU? \ jwJj IjIm akjtjJi) iJiA i d\ 5^UUil .^Uil l^ia^ J 
jisiM* Jl*p Jac .01 iit»tj sLiJ j|ta?i-^ ^ Jj(j «fossil 

.djii-i j! jJ^l ^ djjL dUir J Ot j;!Mdt a^tj^ J £ua^t ^jlt oUJ-t 4JU1J 

J'^lj^-j j^j^i ^ u jr jUa; oir ciu- 2000 ^ ju^ 

oJL^ l^-^ c) Jj^ii— ^1 JL^l . Jb- Jt 4J*t OlS jUil A^LiJ CJlT ^1 J 

Niels Stinsen — j — Lj 4jli Nicholas Steno ^j-'i 

f 1660 f A^^i As#u^ 4i5jUt J (^1638 flp :>jJjlt 
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^--J^ J atmj^, i/> ^\Ji .^^jjJajJl J^9^ l^j^j 0'>L;3Ali j,ai£f OUJ 4^JU^ij 

dL-fir*» eL-jr^f U ObL^.iUw»» 1666 fl^ (j^ jsS'l) J jH\ ^y^j^ ^ J 
^f^l ^jJL-aj tjbj JjjJi uJLlal jPiti ^jfJ Jj 4-»(j JUjl 

c«Ol-iJi ji;v-b> jStrf iiS*)) ji glossopetrae a^s*^ oi j^t^l 

j> g _l! i^Uj^^ ciJjll UjcPi Oij tirJLili AJUj^^ ^Jji'^ f^f 

j^i OjJU ^\^\ Pliny the Elder *ju^i 

blh.M ll J ^1 l3A)b 4^;^1 Ot jff:ts^\ J.oJtJ 4;Uilj^ j;;^ ^ j 4Jbr j 

C J J L^UaP CJiT y-^l liL ^1 jSLi Jj^l 

4P J y ciJLjj ^,45— Ct^U JJ -Vj^ j ^ J v^"^ . J 79-23) * 

^ i,^M^i •A^i J t«^^«s-iai' jtij^b) Naturalis Historia 
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J^^t ^j^j ciLSC^y\S3l a,>»,y^ UblT c4;ikPj AJjw^ 3jj^ 4^ 

.4&»Jb^ J ||JUlt JJb^uu ^JlU 

.ai^ OjJU8 jAUiU^ui 700) !Afcjl500 
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Distance to Sun 

^1672 ^Li:;^Vi: 



'mm ^ — ■ 



ill.. .^^^ f^i^j f*^' 

Giovatmi Cassiai ia^ jsPt ifJ^SuSli />* 



^ ^" oiiudt cju^ Js' ijjji c^iJ Js' 0 dis-o 
^ip oij .fjJ!tiU s-tsS'jsJ* Js- Ujjij idJuJi ^jflrdi ^ 

oi -LflJi ii^u 3lp dlkii ^^^1 ^» ^li uf .LJLkli p^-b f 1859 

.jUwal^ iJlA J Js^^ oU:»- Jjf ajlSf ^^^^ ^1672 ^iP ^^li OlTj /a/j^\ 

J Giovanni Cassini ^^t-^^ IJ^ — fiJ^y c^l625 (»Ip i^jJj^ 

j^Pj—P (Uilaj| 14 iOsAlt aJ^l OUtjOJl ^Oju JLwj (^1668 J 

Jean Dominique Cassini ^iWj^ j! 

j-^ i.*.-Jbs- 4{ 5^ jir\ '^JJ^ V J^wJj J.*«u-i cL-jy J iJUft 
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J 5 Obc-^» dUiS'j J^^^J ilJJ*^» ^J^^ OliUaT'il dJUb C*u-iaJ 

4jj$L^_b OUs-tfli 0^ Wji ^JS Jip Lji jtijl» D\r 

(il Jean Richer AJi^j Obr 4^ ^,5^* J^jti .^30^ ^ SjuT ^i^u^j? j^t 
•tTijV J ^ 4^ UiJ cij jJt-* 4^U-iJt Jfl-LJt 4*-j yli UUjP J ^^iT 

^LJ cJa^U 4la:^l J cfl672 (^U- (jJa^f) oT ^ iUJi OlJb 

oa! .(^ OjJLo 149,6) J** OjJU 87 ,^r-^^ Jl 
.(Js* OjJU 93) ^ %7 j^Jiic ^^^M^i ^Ull ^^IS" ^1-5 Of djoi-i |»JUIl 
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jj_rf Oj^l Jf OliU^Tl cu* Jli3 ! J-A (0 >1<1,6) 1,600,000,000 jl^. 
4^ .(J** 875000) ^ OjJU 1,4 tr^' C^. «aL*j> (jSLa^ 




dUj J i^fLS jjsS^ jA^t UJji 0? 4JLJI Cols' tlli«3l uLiS ^\ is jf-H\ iiii-l * 

(ij m J— jiJij J (iii^ uLi ^ Jji ^^--^) J jo^^ ^ Jwc-jl 
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b>JSLJt 

Bacteria 

{i1680^L^VI 



^ ^\ J ^ jr^Jl ^Uai Js- JUi^l jil ^sflJ 4j jSLJU jjiJU- Jufc*iM»i 
^ijli jJaJt t?j«ir^ (lull JIp OUi^i iJj^ 014 J.^* 

dLJ cAm'— .o^j-jTii <^ (li^ Oi •b-i jSo (I (^Jjlj SjyUl Jlki gi^jbs- 

c^jtj otjiiuJij 4jj^aji b!)y-ij iijcSJtj oujut 

c^-flJ^ J .f 1632 fL_P Anton van Leeuwenhoek ^ji^ <5 js^f -Jj 

4-j{ JL-AsPl J 4.U ,^3^^ ijl^ .£} j^jiJ 0\i i^^^JOSA lAis&B .tjJ j4 

.4s«iJ yll j( A,;;J^b IjU^* ^L;? CJlT 

Christian js^^ OLu-jjT OiTj .^1620 ^Ip i^j^ft cJb*-^ 
U\3 US' . JaJUi jspj-'ii iJLA ^jA LUp OI>LjLm.j jjllp Jj? o^jj j Huygens 

AjJLito Ojj^aU J^b Jls^brj 0\;u*iJkP) OUtJbill aJUj Obj^jj^^^ ^».i.o.>a-j 
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1_« 4-Jl J 4^1657 5^ Jj^ o jj^l J jkJl j^iJ Old J jiMii 
j^j cOUJLuIt ^UJ Lj^jj^ "^jf^ .Ufu AdlJUoIt ^'^J «^»^^J 

AaJUi t^^Vt Uji^ 270 >^ 3ji 015 ^ 4^1673 

Olli to^r Iki9c24 jf^iJ OlT . jsll j4 0 jJit o^tj Jjk^ ^L^t 4jJj 

^1 j^rt—T jjii \^ J of jJLij ^LiL h AJUlj^ ^ jfiiJ Old (Aj 
4_*UaAl jbti - ja-*^ jft^ ^ jS ji\ ^ 4;^' U 4j j^j^^ 1674 ^IP 

'uuit JlX^\ ii .^.-bJl AiUsTl frtjj f 1674 fUJ 5 oUijjJl oJLa cJlT 
5\_J-» dUJL-} liJtciC* iA^\M Olf t^JL!» ftllt 5^ JT J (\j jcSilj) L ^ 

I Ab( ^ 'Jl^ OLJ cAlxf CJlT ^(M4^ 5 ^ l^in^ JJ Ifir' y c JlU-I 

j!^^ dU^ ^ o(jLd c2LJa)1 47U jLu ^ jl^ Ot 4Jlp OVf (bjU OjLsPU J 
4_jj|jl^ 4_Jfi ^ . Jj^i OIpU Jj »j-AP J^jJt jP APiji ijsi 

J 0*iL^ 2L-jS oytJ Oj^ (4JiJL] j^l 4iJJl J ^) 4ijt^1 AslS^j 4jj4Ul 

Jl 4;U j^jj aL'Uj JUji ^ jJL^i ^ j^ 013 ^\ 1676 Jj» j5 J » j^^J-t j 
Jjl - jr'ji^ 2^^^ Ji!^ .AijJif^i j! IfiSry Jj3 (^JJ^ cOXlL 2-^1 

U3 .4^ (lull Jl akj^ JjaJfj Jj5 (^jAP (^X» Js^ C-*^j ^^1) 
-Ujji jSo Ot-bjSp A^ilUj ^iJLu^ 'LfiStiS OtO^sidl XJUll j^^y 
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^JbJlij UjssSUl JiS Ji-I jjOic of iJj^ Oli Ja*-*!/ US' .(^1856 fl* dlloJ jja-U 
Oli ala^*)U ju,^ OUjll C^J (lUJi tl^JL^j Jl^ AdLlij iPi 

^^-Jip L-»j(ssS^ jH-S't frUUJt Jl^\ 1999 flP J «3Lij>la ^^LL^ ifj)^ 
4_^U ikiJl ^ i^^J^^^- ^ 0,75 iUJ ^1 U\^U i] .J^^^t 
J«,_M) ^^^^ .Jji^ 3j\£ 3^*^^ kj^^ cili Ail .UJUt dJLA 

OjSi^ Ujss^i d\f 4c3jjSt oji-i 1^ soiUi-i cJiT j) cijjiaii 



Ln.'iUJU JsuJaAii Jtui-JJ J fl677 flP UkJU AiLtsTl iJjfiJ OUJ iS J^H\ Ol9Uar*i» ♦ 

j^s - fl682 flp USUl 4»UwH 
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Laws of Motion 

OL_j Ja:^\ J s-U j^iJ^ ^ aT J J^-^ 

^ A^JLit lu^lio c Vb Lo ^ l^Jp CUJ ^\ A^U^t 

2LJ^ 4*«^j SsjibtJJ AiU^tj ijfui jaJI dJui A5Lj^ .l^\Ji\ Ob ^ 

Ul^i J j^^i ^^^i i^lTiJi jjjj cij-aU-i 

Ajj^JLUj otjiJU J jjOJ ^-Tl ^\ ^1609 flp jLT ^Uji » (i)!^ 
JJt^ L-*r "^Lii Uji^ John Halley ^JIa 0 jir j iJjA o ^jj JjUi .aJ ^^bj 

60 ^ JL^ jjUSJ J ^1642 flp ^jJjH Issac Newton ^yjJ Ji>w»l OlS' 

V -Jb-t d\f jJjJ JU (I j^.AJOit- J dJl;r 2^ ^^^LjJJ J-^jU ld*Atl Aj>t ^jj ^ 

o^jOSj Jl cWilliam Ayscough jS^} f ^ Jaii a^ij J;rj 
j-J^ ^ j^ld jci^j tjiSi AijT .^^ ajtoU? ^^jj ijir J i-pijol! aJ ^Joi 

. J^bfcij ^bJl^ 0 jy-T Ai^ J 4|»;;^t ^b 
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^\3ii .^1665 OoJ <^ Oj^ikJi frVj OUj us^jji jw-lT c-ilpf 

jfMiU j'^J ''irs^ t-.Kfli ^j>^ jlk^ Oir» 4jU AiUJ 'tis 

iii aUjI u ijtsTj aTy- J jJLT oy'jSj ^laiLJi j»Ujr^i J j-UIp 

J 4^ ^J^\ .f 1666 fip Jj't y aT^i J 4?>Wi j3 jjjj j}L: 

.UlP ji^t^ Oju «^UIi-U-mj^» Principa jt^-iJ^ A^uf 
AJbi'jj^^pJ- Jjf Picard fJii 

J Aij3\3j aT^-I J AiJtjJ OU^ l^^-U^t ffij^t JIp jJjJ J-tf^ tja?!-tj 

OUjJi JLp aJ iS^ jSUJ Ajiii-l otjtoil ^ js* jLw U ijiUrl 

c^jjj jiajj«i diJij fl687 fUl U-^ji c-JlsT jJiJ jjjJ 

jjijt J ^UJtt-» J IjijJ Ol jjJLdi jSTf iJb-l J L^.^ ^p^t* 
^^LJ J 430^ Jjy 1 i^jla^J- o\flrj^ (j-^ 4>« Jj' (f 1642-1620) * 

at Jl c45Vla?-%. jjjj JlP JJai .OjJ Ji Ot JL^J cirfilA-t^ 
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lJJJA^\^ h'i ^uJjiS' Gary Hardwick v*iij^jU 

cLJ Jd'^ J J (Ujtr* 62,55) U/jiT 100,66 

1998 flp J >J 26 
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Order in Nature 




.5\_J-» JlCjSil j-^ jijP j^aJ UL 4A»kll Jl jIaJ OlT tjJ^ j^lill J^l 

^L9*St J OlJf (|JUI UJbr OUJbi- out J OUUI) ^pL9taIt s^jsl^j £^^J ^^^-^^ 
.lu- 300 Ojw aJIp J jJukaw frUJUll Jlji •Jl J jJ jJt j^^ J (J*^* J 

^^-Jp JJjJl ^^^^ . .(«v-^"jjb L .Q,.> J i» 'Ub Ais-S^ taxonomy) 

y-L-T ob'l^t J 5ij?r jli ^1 j^SU ^cj^^ ii^j *uUai 

(iL_P Ji cUUj .UlP ijUp 4iJ u Uji cJlT A*ljt oiA JlP aL'lii OAiyJt 
^1 U ^ c^jj ubj^Jj i^i^dj jtjaisl <j^>J J-»«^^ J 'il 

JUJ^i jf ^ jAb> homo sapiens f j^^l f Jjt ^j-J 

^ 31 <,ij;.A"U <u\Ia2 0\r UT ^primates j)l 4Jj J OUJ^i Ut^^tj «J3U)1 

.5 fs^V^Jo: j^jjj OUflpL 4-5-^ fllai jAj -d\ jf OlJl JLIp JoA JJ 
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0 jft*— ^ IL-SiJb- J aJj 4-^ J t{il727 fiP JU*i SjuUi cJJl i-ijJU Jp!-^ 

i-jt.l;r Ji ^j—fJ Jiy< fl728 Jj cr'J?^ jW^J 

^ } OLi (lU) 5jJU iSlJbj 4 jSH\ iJbJ^ ^AjiJl:^ 4sjJbr Uj -^1-0^ 

ccijJt dU3 J 4£ji^ 4ejj5 jc»j cJiT Sebastian Vaillant oulii oUwU- 

i/> j-^j li^Jb aJLau*^ ifiiJ^^ iijJ-i J UJUbUi ^1 CjUUI ui*^T ^ AaJ JT 
^^^-Jp bl^i OULJI ^ JjUI ^OaJI dJLA jJj ui;M,iT;l ^ j>i 

45^5 «.Uj}^t ^ V ^0 ^^J^^ ^jIoaIi AIFLiilij aJUj 4jLJ 

L-Ji f LJ AJ^-i^-^'^^ ^ iy iJ^^ '^^^ 

AJtSwi^^l 4j-*^j M Up Ji^ Ai^l^l j^r^i cT'Jf^ j^J 

J ^L^^ dJL-A ULi^ J j^kS-al .5jL?-tj APj^ J liU l^il^Ad cAJLJI k3u^^l 

|IlP J UUd LJy OLj 

yuj oi^t j^ipji 4000 0^ ^fa^jos^jjjoir c^iitss fip jjU j 

4-^ilfti oiTj .«Aju^i fllaj» jf Systema Naturae dW*t oisT J ^^^i^wKJi 
c^L-JijiUlt AfMjJt (cAi.^i (AL^U)! c^^;*Jrt (^j^t cOUjs^ ^Ic ^ Ulj^ 
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0 * 

^jjJ 0\r fl758 flP Jil*j .Uit SaJ»js^^ ^^jS^* J>U?( cfl740 flP Jj .AijigaS 
. 7700j^ tj Uijs?- Uj3 4400 ciupj O^j ai 

:>jflr-j ^ 3 y^ j S-r^-^ ^^-iiA> ^^1758 

JiA fy^ 

Seqiuoiadendron isf%^\ y I j^jLH^ ^General Sherman 
\ — ^ jk ^ .UijjiJl^ i^J^^ ^^J^ giganteum 

isy^ .(OUJ) 5 j( 4Ual 36) ^ 11,1 ^(Uai 274,9) f 83,82 
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Galaxies 




s^^p^j^t ^L^iUt ulUuSvi ta^ jlju r^u 

.4l\pj>i J cjIj c^f ^jJU^ j5 OUIj^ J^JS* j^' 

j-jfJt ^^)Up SjijjT OjJti 4^J^ 0 j^l OL CJ!r^^ ^Ulult ojbPt 

fj^pJ»J (jJ^J^^ L«i J^. frypA '/j^* J^ji^ ^y^J 

j> .(»1655 flP J:^jJ OUJ ^ Jl^\ if^A ^^bj j (f 1695-1629) OLi^./ * 
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Thomas Wright c — i\ j ^i— • / L?>lf ^^171 1 ^Ip aJi^ .oi yfei 

^1 J-jJbJl Ob 43b .diUJi (^j^. OlT 44^*^1 J^^jij OL^b ^1 

J— # OJj ij cfrU-Ji J ^»Jai;^ ^jjsj ^jfl^Jl 0( CjIj ^Ji^"^^ 

.iiUlt OjJj ^^t^^ U ^tJLwl ^ Ailt^ hi\^\ ^ 

— >lj .^j^^^ 4jjL«s£a OldUijft ^ ^ y:i^\ ^jj? ^ J^J 

jli .4d!5UjJt OlPliill ^ Ji^ ^tk^ JS' fy^\ ^^jjS AJl^i Cj^j Jp ji\ 
bJ—P j^l Ujf Uj^ c^aU-I ^tOs^t JIp Ojkij AgA^t oUU-t dJlA c^O^i 

Original Theory on New Oi j— i — jlsT c-jij 4^1750 J 
OiTj .(0 OiO^ j^i^i 5 4ji^) jf Hypothesis of the Universe 
\jbjjo j:tLJU aJ'A^i ci-^ j) «5 ^» jf Galaxy 4kfl) J^mc^i Jj( 
Ljjj? Immanuel Kant c — iiT Ji^uj ^^^J^ j ^/^^ 

1738 f L-p ^ j-J jli) William Hershel J^ji* fUj ^/AiJ» f y 

4JUfl_?-)H Jj— JUittMit J-AjtA jji tfl785 Jj .ci*-ij CjIj 4ib»j4 ijjlai 
S jyu^ 4 flh.*>/* 683 jW^l^ f ^ (^^^ U^IOa; ^ku^ |l ^JLP ^UJ^ 

48 J— iaSi bjSwJb ^U^y> J J f •^^^ »U^t 4J^ 

8a*-j) f j^jdi ^jiP of J-ijeA jif u OlPj-t .^iJbT \3!)Up l< jxJLf jjau OlTj -Uji 

0)) iiL^ "^jj-^ J^j ^Mi^ H^j^ ^.j^^ ^i^ji ^u-Ji 4^Uy> 

jsil - 1804-1724) ji>sii 3j<t J* js* .yUf j J >4i Ui( j ** 
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JUj JIp) 2029 J*«» ^jSyJ Se/ >i >i ^JLe^ i^LSujIa 
iiUl! i^ji U?j# jiSi c^f tSJj-;? 5600000 (iiJj^h^ 1070 
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The Nature of Electricity 

$4^.4^1 2^ut jiUu^vt i:Lft jLdu »bu 

CJ\S^ .aJLUil aituhil j^Uoit ja j Jilkil Uj^Uo* {»lapt jA 50^1 J ftb jcm? 
OL-SJasIl J— .^tf i^JLJl i^jjiasll dDiT j jJ^ 0 ^1 

jlL-P- Jjf Benjamin Franklin j— i Oi^^ . Jj^ J^^J jS'U 
jpUa-Ji J jTlJi of j ji OlTj US' 1 746 f IP Sibr SJ Vj^S' 4^>^ 

.4j13 fr^^ OUlsse iSiSj^ 

^ SOiJb dL^ 

|^ ^03 cdJb J) dJL^l ^y jJU j^a^ j Jlisil^ ^^Jr^ brbbd ctk^b. frlP jti iUJULt 
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«.L-^j c- ifc'A uT ^ jgAJt fri^ JvisiU 2^ ooj^i friP ^ uu ^ 

«.b j^^t ^ jJj ^^^^ dULa 47 JrJL^i jd 

i^j— JaJj-S» j! ^^aflUJ Jajj caJULiL ^Ji^ J&s^ (^'k*^ 

^ vi)Jb- U Jj JUu 5^\pj •iljl^ ^ ji ^IP OU OjiSo! j4 

OL-T J .4«jlJf cJiiaiij clsiU- tfjjf Ul^-j jjwj J-sill Of t^UJi dUi J 

.aUu 5^u lilTj J-jili >^ ^» ij^a ^1^1 ji 

4_Jili aii ju- 4jj^ ^ jJ^i J c?y>^ i/^.y^^ ^ ^ 

3-^a>- ^jii Ot c-^ tUj^ oU-i j=3i-V i<k-fe*)^ OjI jtfil ^ j*: ja^i-J U5'» :%'13 iJ'^iil 
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i-JU^ r^^*— ^ t-*^^ J ji^-Tj JUu-jjtj bJji Jliut jjiy-T tUlp 

.frb jij-»t v*i3 J Ojl 

J ^JUniui Popeye t^bb ^ <J ^jj^ Jili^ 
4SUa]t j^jsl YjJ^ ^UJt J Ojji ^jJt «.U1p Ul .4J%4P 
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Oceans Control Global Weather 

(»1770LiiLin^VI2LL^ 



.^j!A3 aJflsii oijUJi ^^^H\ ii-ii J ^Ji^-t ju 

^sUp 4^1j^ SJA aUp ^\ .jiUlt J ^^^^ 4s^f cAJt^l J jU oL^ lUp 

Oiji_J jjjbj t^b jjl ^ Ja-i^ OtjU Jpliy tJa-il 5j1 tJa-it Ji^ ^H'^ 

.djOJ-i oUaJsl j^JUJ 2bU CJ^"^ J OliU^I jjai? 4jL^b .^\A\ Jlp JaJii 

^ j.*^! «Ja4 gulf stream gi^-i jLaJ Aky- ^:;jJi^i ^ ot^b?Lu ^Ik^t 

.jlbJb ^^^1 J ^Lli JIp I Ja^\ 

ij'Ja-- SJa^^ OljU ^ jir j ^ jlai»-'i Jjl jH\ Sjlkil 
cT^J— JJ Columbus / jA ^ ^yuj .^^^H\ iaJil J ^!>Ip-j 

(Lj:i^() Jb^l |IUJl 4/JU< ji^t Jliai^» a31:^ ^1 ((^1506-1451) ^-J^J^/ 
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J J Ujjli ^Joiit ^iju^i JLp gJi-i jUj ci-^j J J-4iJ» Ponce de Leon **(l>jJ 

hu j^j IjJ^ OljJU ji*Jl 
J— flssi jUJ OjLp 4^iJ»j jLy ^^^^ U JJbT ijj J ObJ-l t^^L^ 

AdJUaS jl .jW^^ J*U^jfj Jali crJl^i J ^ 4fl770 f J 

J-jOi-l |IL^ 4_Jl£H db-j J a->^J^/ <>b 4lb- J 1521-1460) OjJ ** 
^1 - itjjkuVt c-^LJiJl J*^ f 1513 flP Ujjii 

oJL.^ lio^V i»pta3t ojl^t otx (^iit Ci^^j}^^ sH^i 4i$ ^ju} dU3 ^ j« Uj **** 

4--ij^ AjUa^jj 4jijj^t Li> olT ULri (0 jsfllt oJUb d^tO^Vl JaiL^ jjLy^ 
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J— • 430^ ujf liijUl yltf j^it 03 OlT 4^1783 Jjl^j .^^-it^ 

oL-JLl fljij^ tiuLJl ^jtsl 4;^-ai ^ jJl jL^ ^ik^J Jj c^if UT c^Ji-i jL? 

jJL;»- JbJl«J 4^ jb- 3^ jlfJi fllii «j^j^J jWJ^ J^^^ i*^-^^ 

.JaJ:» OljU <^U)U j) J jf cfti^l > <i^J .(*****U jSl3 40 

j-^L-i^i 43%J» L-ijAj Uj .l^U* iiOsJ l^jjt Jlfi^ Jl JjjiJdt ^^jlSOl jfcL. 
^^-Jp jSbj Olk^t OtjLsI ^UJUIl ^Ujbtj 9Lsj\ ji ^gs^^ jW* 

(ILjJ» jjtj UJUP ^1814 ot^- %^ J^H\ jUsJ i^jUSoi ci-^j OlT 
ga-Jii-i jL_j jP A^isT Alexander von Humbolt cJj-/ Jji jjiu^t ydSli 



jsli- fiaSt 6 lAjiJii* jbJ* j^lJ 5jl?"j f jSUll ***** 
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Oxygen 
fl774^Li:i^Vl 




l£. losepjj Priestley iJ^MiJi)¥>r 



OldUi CJlT J 6«frt iJjjidi OljUli JaJbi- tJL^I j bjlP 

^( fri jib Us4^ J^i Joseph Priestley ^^jls-^jj uadjjsr 5 j^p^- Oif 

^*ApL-a? J*iL_?J- CJlPlii J^-i^ oA^Jbr OljUJ ^^j^w? 0 jy-T ^UIp (w^sT 

y 
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mercurius calcinatus v-LaJi jJjJi S^U e >i ^-^^ 

jji S ji— ^ c^^«^* 4^1774 j>» J J 

mercurius — li 5^*—^ ^>-^ j— » (Jjp^^A jSji 

^/r^'^J ^ >sif ^yrj ^ ^tju 4k-»lji 5^ja-w» cJVTj .calcinatus 

^L-Ll^ t^j->^i ^ 5t>: ij^Urj J*-^ ^la^je 

i^^j'^ '^d^ ^jj^j 

S A^LsJi JlP i^^UP*^! $.1 jiU UO^ (tlPj ^^ii-iv^ 4^ 

jL-flJl -sJt^ tUjj cl^ JS' J »jtd ^jfl .^U)l jUlt <^ L^js« 015 {.U-j 

. JUJdi jUit IJLa ji «^1 jUlt» ^LwJ ^ J^t U ^ ^ 

J-^\^ jjt — uutj As^\fi!L^ ^^fi!LL^\ f'CJir^^ jAj .aJS Olii?^ J idUdjl 
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Jju Jp y%U J^Jtj iiip^J LJL» .0 oJlA AjjJ-tj 4^1 j^lf jA^ 

Antoine 4_jji y*^ oi j_Jajf ^/-J^. cr^j^ ^ 

ifjJi yjiJi 3^ Lavoisier 



Pipin a^h^j^ CftMi u^>J' J (t^^ J^. J^jd • J^^-^ 3 ^ . / 



.iJU 58j j^a^ 8 jiOAtf dLI ^Liii Jairfi Ferreras 



1 
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Photosynthesis 
(11779 eiiL^VI^i^ 




jlL_Ji tJL-i J*— ^li^j A—Jl^l ASiJj- fjUJi jiOJj .Oji^i JU-i'jf 

x-jwj 1730 fip jAi iJb^ Jan Ingenhousz oU oJj 

tJL-ft ^^^-Jp 5jt5^ ojlf flP ^J^^y. «-^3j^ ci-S^* 
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.^lib 0 ^ J 4JUlt J iUiJiA i J olJi iftio^i ^^i;22; cOUii 

jAI^xS— Jj g^?>c.«*^jS[l OUJ)[t JJL&«Mi .4ilJ^l J^^J c/J^^l cT^^^ 

OL-jUJI CjbIS ^1 .U IPjj 4JUa!1 OlTlJ^ f ji jja 

,dji ^\ JL-^ jt gi^j gjjs^^ jtfai t j-i^^ CJlS^ .iJUiJ\ ^^p^ 

j-^ S ^Ix y a «.llt J Sjj^l OUUt CJ\^ .4] l^U2£^i j^Tf 

ij^Lj C*5rttiti cf^AkJl J iL> OljsiJ aTj^alt OUV^t Uf .JJH j^UJf OlPiaill 

^J— P UIju yiS^\^ (.^J^^\ ^JS' jUli ^bjj i^U::Pt ^/J^^l 

US') AijsJl 5idl ji^Ufla^U (^>^ jf j5 43 jj) dJUO^r iUbT OUVJI 
JLjaJrl j^l .OUJi ^ IjibS' b^ 4jjsJ^ (I ij jfe 

,^*i,ft„tJt i jflrjj dJbJl^r ^^yj-i' y 5iU Jl aJj^j 
78 



.«oijt j.^L^\ Js- if\ Experiments Upon Vegetables obr*! 
cjpjljI oii ^*«^yj-4J» frUJi» ifli^i ^Photosynthesis aIiaJ UI 



-Sb chlorophyll J-^jj^J^* **r^ y.^f^ oJU u jiJ;^ i3jyw Oj^. oi ♦ 

^t) ^»^L_j ijsrji* J-^ f Jf-^' tMjj^^^ £• (c;i>JJ^)-^' C/- 
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Conservation of Matter 



, 3iU» Vkj^tj SA^, oij^i ^ 



J_i «^i_iJi»c^i measurement ^\ fxi: j>» jj ^^'U/ Jjt 4jtji OiT 

observation ^ -Uaiw gwU^^i jj» <uJL»( ^ OlT j^^j^ J cojl^i juyj 

Ojj-J jij — li A^\Jb .il-j j^rJi o^ApIaJU jJb> description — j «aJ^ 

.c^j-Jrt jA %20 d\ llXj^^ 4(^i jU)l oU-ij 

Antoine ji'Sl j-Jait ^^^^ S-^r jj c — / 4^1781 flp g^j J 

4_ilj jS' cJlT OfrHL*^ ^joJiJt A--jjflriJi UijQi\ .aJW*?^* o'^UJl 
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-Igii'iT 1 i^jJ (4^13 Aj^Uj 4^0^ ^) ^^pl^t j>» 4;uiHj aa}qj 'io%jL^\ 

.(Jjji i^jii J J-tf^ US') ^ J^*^. ^JJ ^^^J* 

It J j^J-jJl U jibj 4i; jjt J>-b jil 4---a J of 4j[3^ ji'i 

frt ji\ > 1^1 Jiat J jyal ^ yX^\ IsxJufi C^-m^-^TI JUP JUJbr fr^ 

%\ XfdS C«i{ J^J . jjJUaAll j>rt %«U«yft 4i 4jiji ji"^ ^Ipi 

^tfj asJeJi 5jJJ jjT .obM out ^ -liti ^^^i Ui? J 
.JjjJiJ» J>-b ^tjii %20 oa^rji t^^^i^t c-Zy J 

jlh V %20— Ji dJL* oL ^ j^i J .^^JUuJ^ ^ ^UjV^ 4^. tijAi j>» iii %20 
4— jjtji'i dl—flf-ij 4^1774 fL-^. ^^U-^^ 4iJL-sri t^JUi ^ijii » Jj^- j( 

. jiJj— ^ dLJi (t^f ^ U i^JS^sTt 4ili 4^31 ji'il iS j^k j 
C*fit j^j tiJL^gT u^jU J*iU -5^\1» jJ -Ojj)» «d^\a«M»b> J-5l^U Jjj^ OiaP? 
01^ Uj:> ^(j ^ -t^'U^ Jpli? 4k-»iji i::^^^^ 5:>lli 4iji ji^i 
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SjUI Ajjlji"^ OjJLji Ot Oj^ .3^llt JaiJ- laJil JUsTl f Oil 

^LoJ^ SjtfJtJ^Fomax ii^jT cJkl» »3Lflj>ia JjLS^ {^) 

*.fl794 



t^JLJi) gi» jsr*^ 4^tt^' J^' ^ '^^-^^ ^"^^j J?* ulfc 4^JJi 

^ Uj3 LJy dj^ lit ^tj ^jaiJ ^ 4^^ ^ jl» : j^fJ^I UJU (Af ^1 jIt Jk^t JlT 
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The Nature of Heat 




Caloric ^^'^^ <^3j— f-^ ^jW^ 

p aJjJ.** — « phlogiston J^^ '^^^ ^J^ ^J^^J 

.0 j5-^^t ^ 0\*UAj ^^^j cfri jil J\ 

J J-**d (U\p 37) Count Rumford ^jjaaj cJ j^t OlT ^ 1790 flp J 
J— tBenjamin Thomson 0 j-^ — •js c^^^ j-iUU jlJi^ 

**:ijjAAj CJj^l Ai-f jil790 f iP bjldb > clj>?J-tj c^:^ jjJi 
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O^L-Jili CJlT J d juSOt ^lOil CJlT cju^l JL9-{ J J 

d^U-lt Odl^jt L^Ur i)tJLsf>* 0 j^i&M ^UUJt OlTj .^iJdl OUlIv 4>* J 

.liji J d^UjJi ^Li ajw ci^.jj£ J*^ ^Jdi h\ia^ ^ LwiAi frdi JS' ^ i ^ 

IjJ^ OUI J*J Uajf aJU>^I dLlI ^1 y- JUittMib ^jjAaj 



>1 - jkJl cJpf 4 JjV\ jj (H-b .*JLmJ1 ^ 5 
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dJ^O^ Jit J J a\ 1\ ^\ yf- Cj\X> Uuej .4jjJU OUpJ; f>j^^ 

J— S3 J .5 y\ ^ aj j^t j^Ult 45( friction ill^^S* f jJi 
Ijs^jjj iSlSc^'^l Sjljp- ^ dJliJJrt ijji^j cJj^» o^t Jx^ 4^1790 fl^ 

Aj^i ji— J» i^'A^i ^jSCo jr JaJj Js^ uUt * 

.f2004 f Columbia W^jljT 
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Erosion of Earth 
fl792 L^LS^Vlai 





(i! fj*^* ^-i* *7^J **j^J 4j^J^* oVjK oif .aUaIi Ji^^l 

.ot uU oJUvj 

4_a?j5jj jJa—. ^^1 oLUjJI OJt^lj aJ-I OWI^IT 

James Hutton <ij=A ^^^mh^t (^^jUi ^yh^ ) j 5*--J» 

j5 catastrophism — Adj^i 'Lpr^^S Aj^liJi U JIPj-jj cdUPLi* 

Ol ji_Jl5 ji'J^* ^J^^ jv«l^ > 4«4Jjl^\» 



86 



9 

a—LJb 3— ijlaJ ^jsiJ jf Uttw!' jAjjS of j53j ^jia^ iS^^ Of 

V jL^ 4_!b£ jLJai OjaA .UU y-T ^ ^\ ^Ja^ iutJaJ I jwJj Jjaii 

j-st — ilj j^J^ j^'U JjU;r li! J-^J villi y-ijf J 

lA^Uf C^j frlil jU ^ ci^^ lit ^ jit (AjMl^f Orj 0 jyt^l ^^^^t oJLa JjjP lij 

oui; jil 2ULJL) Jl^ U 01^ J ^Ua J{ (Ua ^ ^ . jiu^ti jiu^f ^ Jt 

^^-Jl SJjlfilj cAiJU ^j*J J ^JJ Ujj| i-^ -"JJ' jJ^U* 

jL-Lft^i dL-i^ .lAbt-i> J *y Oti cT^J ciSCjiJ of Ojai iJ jif 

0 jj-^ <^ dLJt ji li^ J clfiAJ 4^ y-f 4^j3 5J^J jsi^ l^i ^ aTjU 

.dLllj ^UjJ^ J*4 oiljA ^ ^-»jji J*P j;. ^^^^ 
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Jj liUUP J jiJj^i j! jJ Jai-' 5^ Ojsi •JU^'lil IJL4 

dJLjb 4^ jJlJ- f j!)LJi j^j)^ ^^UL\ jiJu^ (J cr^* U\£ c JU^it 

^lia— Ml oULl y\iS\ cxr-^^ i^L^J>i» (pU»^ 

^L^t uTj ^1 ;L^gt jli^l c)UJj iJl^lj aTjU c^J^t 

4bUa?-l c)j^ Jj« U aJjJl glij^ ^^J*"' "^^^ --^^ 
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Vaccinations 



5-^ , „ , , " ' 




J— A J— ^iS' 5Jj 100000 dJ^j joA-^ bU-;taJ hj^^\ aJU^i cjiT 
J j-J^t 4 JUk^l JJLi Uf .0 ^li^f air J yU! ^ OjJU 25-j 1918 

15 o jl-Ji L-A Llki Oj;^'.fjJ» l^jpt Juki .UllP J ^1^1 j oUUll li OP 
Lady Mary Wortley Montagu jpL^ y ^^^-Jjjjj ^^jU 5jl^i ciSsJi 
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jjJllajjJl jA j>» aJ j?t--> cJj tv.lt» J d^Ul jJb^uJl 

Ojj-^ '^?J^ 5jl-J\ cJa?^- <^Jb-)| jLj ijvtft Caroline gjJjj^ c*ju a ^^ cfl714 

•u^ ji< jj^ H^^J^ <^ 
Ij-Ja?^ t^j^l^rJJ V" OUjj^j juJL- olT ij .n^iJasJl J il^-Syo dllUA CJlS* jS3 

Edward Jenner j_;-?r ^^j^^l ^LiJ^ 4^ j-if^i^ >i Ja^*i c Xjw? Js^ 
!_*u3r Jj_^t ^ J clS^^S t^jjJrb OWIJ ^ 45j»y OU y 0? f 1794 flP 

Ot jjLjr ^ j^^ . jd^^ 5 jyw? 0%^ jJLp 7-*^ 

.^i-jnivli LUp jI jP 
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jJ— JT 0!iL-^ J* k/jr„MU JiUJb ^i^ji^ ^Aifc 20 ^ 

JUfc^l jj» JbJUll oil cai^bs- cJ\r ^ .ygi t^jJLr 

(1)^1 J^y^ J aJUjJ^ dJUb jJ «jVfAy t» vaccination AkiJ 
vaccinia u( c«d AjiJ'il ^oJlS' j-* vacca ^ai^ .^1798 

jJL-Jrl aJljl WHO A-lUJl cJU^I ,2Ltfj>^ JiiUj^ 

O^lH iUA uj^^ ^jjsr o^J^ ^ 1979 

jji 4jif OlkLJt joisS |I ^Uli diJi Jb»» ^ ^^j^^ 
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^jiy myitis J >^^t 2UutfVl 

Infrared and Ultraviolet 
flSOlj ISOOl^Ulh^VI^jl.. 




cd) Frederick Herschel J^j&ft dlejJUji $witaL»sa* ^ 



^jbi- ^Uui^l ^jsrj JU^< (i! fl800 fU- gJ- 0;^! (I Uuj C4jy»j-^l Ot^^^^ 

J j-J J frij— (fci-i A*i^l ciu^Tl ^ J .ijj-iJt j^OsJ t^JiJi j5«^l JlkJ^ 

.UlP AamiL J hji^\ J\ Obr jit ^IJLjI (^UTL 

At lb L^li-i 5 JA Ujc^ J Jij^^ CJi j^J^jjj aSj^I CJijli-^ Ju^ 

^ Oi J jjJaJi JbOAlJ c?j-AtJi jl^i 4JlSloJ ^UUIl ci^i .$.Ul?^l (i^j 

L-5Jaii Si^l J ijij^l Aiti^l \y.Q,^t -cAjWi Adlkll UUJI ^ijsrSU j 

.^1738 fL_P Ajll^i jjj\jt hjjs^ Frederick Herschel J-i»jJ6 ^.j^J ^ j 

.LyjfU ^5 ^^caJ^'s-TjT Jjt dUJb Jj^ cfl781 f^t/>by 
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.dUb J^AsS- liUjtjS jiff 

.«^» jj-i c*^ Sjti^»» 4^t infrared JJi UUr*t t 
.4--«J3Ji J ^ j-JLj^ ^^'^ -^^^ ^ Johann Ritter jSjj oUjj 

c^jAJi^ fri jj-i UiSU JJijjfe 4^i^ uiU^I 4:;^ j^j ^j* 1801 fiP J 
J— UT i>Jl^A-^i o^lisJt ^^^*.aJJ^ s^y^ 4J j-^ ij 
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J 4-;a all 0— Si^i C Jilai <^ y-f SSjj ^ y> jjj flS iJ-ij»jiA ^ j 

|c lA^Li 5JU ^j^tj 43jjlt O^^ld 4^^9»c.^«jiJY O^t <^iJb^ 4ikdt 

L-4 ci-i^^ iATuJi JIp ultraviolet Ssj^.^! J ji jSij cA^t 

.frt ^1 ;bti»*ii Juij^ aJpIj^ 

^1 jUUU Oju ^ i^ScnJl jl^ J.«A^. (pUi^ (0 



94 



Anesthesia 
(►1801 ^Iju^^l'^ 

' Huinpltfy Davy | 







JL^ Sjjy^i ^ 83\P OlT ifUJl fl jJai^ (IV^ A^-i Jr^*'^ 
^ Jo^jiS SjUA^i Oji Jl^j ur ci-^-t oUUH J* OiOiOj ^Lk^ii ^\jpr\ Oj^ 

.jJi\ Jl y Uj^ Jk^ vJaJi s^li-i 

c«^U-^^i ^\Jj6\» A*i3t anesthesia jd-^^ (t-^^ J^-^* 

3Ua_ili J) Oliver Wendell Holmes > Je^.j yUj? 

f^^-^ uiy^ cjb- Ajif JlP .(il846 flp viUij (^'ii ^ A^.y^^ WWi 
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OlT Humphry Davy <^ 0^ yJi iJU ^^^i^ ^ 

if 

Sir Young Simpson Oj-**---.^ ^jjt jlJ* J^/** J^* 
\— ^ (tii^i f jji jjjA^U <jJUt J* AiJai 2r^y CJ\r d^) jlAll 
.lAlitf li^^i J Queen Victoria Ujjs^ J^i 4ail9 gxj^ {il838 

Jo, ^— Mt i Jjt Crawford Long jijJ ^jj^j^ J' ^jyr liijt 

J^UJ u^^ (3^ *^JJ -^1 • j^^ oUUjJt jSi^l 

(It c^L-j ^^UJi (I J ^brJb aJU)i cii^si c jSd^i jyb James Venable 

^jJ ik?-^ Horace Wells t/bi* i>^^^ ^^yr J«^< Jt*^ 

(L-y-U t ^ jUli (Jijt Aj\ I)} a^LUp iS^\ j!^ 4[jJiJ>»sIt SOiUi 

jj-ia— ^ tl— fcSl •liait 'itf^^ -(^^^ J* C-T^ i*-^ J^^^^ 

oU^ Lojt W Ji^^ Ji j^^ t(fl845) fl^u 

William Morton 0 f L-J j IaI yrf 4JUjJt o .AjjjJbtJ! 4JijU3 
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Vj^-^ Humphry Davy ^j^T f 1801 f Ji5i 

^ dU..4-Jl S^^b! J M^j^^ jjaJUi ^ ijsii UJUj 

biting the » amUJi 4ejJbi)|f SjUlt JUaim*) ^jiu sa^Lj>ta j:iLa^ 
i_>a5 fia«u_Mit c-i-- f Jl j)i jt **«bullet 

jJ^l Oluii iJi^S d ^jSajJt iu.^ ^Uas^l J) 
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Atoms 
(►1802 ciiLil^VI iL 




\ 




^4,,AiMlt a^Ut L^LiuSVt liIlA JL4U I*jU 

l^-JL^ .f 1938 flp iijjs^^* uiuisTi Oi^ 5 jJJt h}j ^Ja^Hi 

(J jiJ^t iJLft Js' idU-t d.^^ ^ f^UJUIl aTA^j! ojJJi i^jfi' ja d jslb 0 j;r 

Leucippus ^ jsjltf* ^ >s-->J ty» t^^* cr^^* 

Jl iidi c«air Democritus of Abdera 4>» ct^j^J^^J of Miletus 

«/OW (Jl ASaSflJ ^ i^Ji\ villi Jip laitti j^wpf gJaS 

J — ij/t ^ytjj ^f cjiLJ\ lAj)JU ^^^^ SjJJl 4^ CpJ^J Jspy^ J-*«u*>t .«5jiJl» jf 
5iL^ c i . /> jJ « ^» jt element aLi) J.**lm»I JjS Ul^ A^jt ji'i Oi jkifj 
Ai..,, hjaj JLp Lv» tj^ ijf JLp IjLa OlT .uiUiaT^II Aija^ aJL^ 



98 



ijijsU)/! js-JUiU iyJL» ^ o f 1766 flp John Dalton c) ja)b Oj;r oJj 
^^;i:-J cj^lki ^ jJU 1^ AJUyi SaU- ja AaaJ^ SJLjIp Ja^j UJj 

jjtjl£r ( JUi^l iJa J S oli^UJ ^Ji J ^^LJlili j^l (SjjTiit 
ui5 J 4(3d^ i^^*^! s-^u^ '^jS' 0 jsJb c*--^ u oiPj-tf 

0*APl-JJt (IL-P Ji j_Jrl O^jl—f' 4^lj^ A^UaAt .^1801 fU' J.^^^ 

J— • cs*^^* ^^^^ y i^:*-^ j^^ ^ ^-^"^^ 3^ 

Dijjf OjLJi j>--Jr» 3^ Mas' jH^j? ^iP kjoj j! J>tf'>U 

jljuj JS^ J iUs^t JejJJi 4-/^ jslt dUOTj iMr JJL^Jit jli 

<,MH >• ih^iM j jlt dJbb oL 0 jsib ^uL£«at jA ^Ip 

4JUjtt— M»t || — Pj . y JiJ^ ^ j^^ j-^liP U*>Li* ^ ^\ Ub 

JU^ lflr\:?t»-i ^1625 ^U- » jsilfii J ^r^y ^jjsr >' iss5ii-jj^ Quakers s^bw^i apIst * 
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Jt» \ gjfi 4if lit (OU«^l dJL* (J^j) «djJiJl» ^JuSi\ 4Jj[^^t 4jiS3t 

^^rtfrJJJL-aA) OtjJLJ Ljili ^ ^fi-^ ia-^f H2O 4*-^ 0( lilt H4O2 

0 j^^—a^I ^ ciJtifj iui^jj^' 5ji ^ 5j3 jiu^t :**2L^jjJb ^L^>» 

•*-^J -^jy its' 92j Uj?j^ 92— » 3 >^ Jj^ jjOj Ujjs^l 92— » 
.ijuJaJi J J^-^ JJTJ? of Oj^ U jjsS^ j^rt Otji C-iu^ 




SybjJl j! OlT d j! Ji^ Uij cAilaS Jl^ Ubi j iSjjf ^^jJi 5yb j 0 jJ 4J U JL^i 

Cife J tAijP JjU (ijj^t OjiJ» dUi J ^-^i of J j=)b .C-J» J iiuJtJl c-^ 
J One '^s?^ tr*^ jf ^i-s^ t^'V^*- 0* j^^ Oi^ *^f-^' 

.tijjf *#f s}^ j»i of Oji 0 jaSii aUi iAs^ jj^^j^ 

2L--tj^ f 1995 fL-P ftljtSt J* jj> ^ti c45li J J* UlP 150 ^ Of jidJ^ tiii cJ* 

.^i— 2LJj[ jlo^ jSmJ^jU ^^^JIp I^JIp 0 js)b ^ aIai 4up ja ifjj!^^ JaA\^\ 
*i (deuteroanopia 01 jJSi ^ Us-^ jJIj 0 ja!b i^L^l Ijajl^13 
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EleGtrochemical Bonding 



Humphry Davy <|^:|4jysaai 



o»i iSijA- iijSlt c^tjJJi ^ AJL*aS3t uiisTl 

si CJ\^ 1800 flP J Uf .OU jjs^^^ - ai iTjUll 

. jtkJl ^JaAu ^il^^il J JUsTl iiUc iJU ^1 fi-W^s^^ 

J) ^^A^r (jtj»^^ ciu^i J tJU JbJL^I i^^^ ^Us^l 4t jc^ij 

^jjtd^ Jl ^jjT J^U diibxc ^1778 flp Humphry Davy olj 

cHJ^ cT*^/ <^ j^' Ji U?^ ^^.b ^ ^1798 flp J 

^^^-iiii ^ c js^H\ 4— jcd* J dUij Jjs-^jH Thomas Beddoes 
U 87t* f 1799 flP oljUJ* JiP .AJL^i J Sii^ 

JiL-nsi'ii jjJi-iJ <^ >-> j^'J^ '^/'J^^ J N20 jjjsJl JL-i'jt jlP 
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jf <^y-f ii-- 45 jllaai'i^ JJa3 cJJl 'il c Jli» J ^.j^ 

^ fljb ^Ljf (UtX;^ U^j ^jj^ aa^j^j .^LJt jUit YJLa (3^-^^«^^ Wft.>*cj» 

iL^.jlkH Alessandro Volta l-J > jjJUUji ^^lIa^•^l 4f 1799 fl^ J 

^^ji fl803 Jj .(lull J OUi^t ^ jaJ\jj^ Jjf ^^fj 
iL-^r jidjA 4»rii„ ./^ 1 10-H -^Ji* J%iP (^J^) ^ cT^J^ H^jJ 

-(j^ j-J-t J Wilis') aibxil JJi j-Ji lj\AA boP J jj> ^ 

.4jjlkJl Jajj i^jJ kiiijJ^ j>» ^Jjs^^ J-^t? Ja;^'^ (»1805 J 

dJjJL-?- CJlT (^yb ^ jU) ijjlkJl Ob ^b jijU .iS jA Obj^l 

bjJ 'ub ^ ljU ^.b jy» 4f 1806 fip o^t J 

J-ju^ till olsij^r cij£ ^ j^t J tiftsr jjO-ii ^^ai jjjlfc 0^ j^fcfj 

44 ,n,Q,<ll j^l dLS^ SjJiJi W 5yll of dbu U 4^yl^ jUJt 
i—j-b ^ Ob 0 J— Sj of J—j "Si j-^* OL ^JUbj 

^ b:>u J*:)U y-^ j>» ^ oijU i^y cAjjlf Js^ ^b of:> 

jobi—^ J 0 250—* 3iij>» 5*Ai-br 3jjlla> 5jJi3 o^ 4^1807 flP Jj .bj^J 
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\ J,/) caustic potash ^UjJi 5^u ^bJt j dlijJi 

potassium «1— r'ti t^jj-^'il ^^^^ Jb- i^^, J«-5»t ijjJbr 

^y-ftiiMii aid .1^^ sodium uu*jj .«fj---»i3jJi» 

^j^J^ ciUtj^Tt J AdU^l 

jjJ^ \^\..^ jj^S ^US^ UUJt 0\i»ias)l iaiLJ>)b (PiU^ 
j-dB oJL^lS ^ ^ jJl^i 2^3^ ^^^^ aJLojJli .^^y 1 

.(Jk^ 400—; JUli 
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The Existence of Molecules 
fl811 L^LSuJ'^lii^ 




Uj^ ^ijli j4\Ji\ djb-jllj (3!Ab^» JU- yLp^t jciu (SjJUi 

^-Jr ^juJsJ ^ ^ OljU)) 0\jL^ ^\ $.UJUi) ^ U (Ob jJrt 

4ij-^— jj» js-jJij iij-^t ^igf^ i--»Ult jj^^y' uiUsTi .itjli 

.a^i fri^i ^.jkjj o»jUii j:^! jS) Luf dUoTj 

Amedeo jj^L.^'jif je-^^ v'^^ ^^^^ ^^^^ 4f 1811 J 
il^^^— ^jli c^a^' cil ^ J uJbr (Ulp 35) Avogadro 
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gj;!r jjXjii oi ji JS' aJ 4i Gay-Lussac i5u jl-^^lp yJt 

UT ,^jo;u^jiH\ iJ^\j Sjij j^JJ*^* Oiyj^ frill oLj C-i5 A> jfl^aJt 

. j^fciu ^jsrj jj^lS' j3l jj-^jjJ* 2^ 
j_Ct 03] Jl^ cOl jiJi 4Jli ^J^\ jUJi jsJ Ji3 OlT jii .frdl jU^ jlP 

AB^Aki JjLsJi Mij^! 5^ ^ J -molecule «hjjpr» aJS' iT jif ^i^f 
jjJ— si* 4>» jsJ cOliiUi OllUll IP^ US' - 0&s5fc-«S' j^i 5Jb-^ j 5jij 
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!(li jSit oi jJUl iOP <J!Aw!-i ^ j) frdt jU^ 
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Electromagnetism 
fl820 L&LiJSVl2Q^ 




L-Jjjj US J«Sj Olj^^i Ubj^Pj J--jJl O^^Tj jjuiji c»Ui# jf' 

.if^mJfi\iMAj ^Jkfi' JUm? ^^\J (^Js^^ ^Vi^J ^Ua^j 

Andre JL- 4-^*JpIju j^^i Ji:>- J aaJUp s^UIp JUp( ^jirjJ 

.Michael Faraday J^U j Ampere 

J ^ ^— Uli ^ .(^1777 fUP ^jUioJi o >^ Hans Oersted ^jj* jJ^ •^j 

L-JlSl*^ j^U3 i^ju3^ 4«Ja]t Xii ^^^<uJ? ^V2sPl Jl IPi ^^JUl 

^ gjuJi ^^UAlt 5jJ Ujiii y j^bji J 1836-1775) jw.f > AijOif * 

V^UH J ^^Uit- cJ-\ Jl^\ ,4^jJf ! ^'bjJ J ^'L*-r :((il867-1791) t^bt jii J^u * 

J JL-i'tsJl ilAP-t ^Iki J j^'b ^1 j^bull J Ur ijijJ\ 5iU J ^'b ^1 JJl^i J iJbi:l 

.4— jJUJi ^jb J c-;*^ jJUJl ^jjfi fljciu .Ajr'b <oljUll» oJi^j ci jP .cL^l 
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14 jjiw Uijff AJi^l j^^r c(^1813 J) ^^o^ Sr-^ 

j-s^j t^nJUJi |Iu)t ajj^^pi ftU^i Oi^ti cjluJu ^^'U^i jUU y,^^ 

.(1I82O J 1800 ^IP ftli ^1 l^lsT Oj;u-j AJli 

hS^'^S jA ^JUh 4jjliUi ^ ieCi^f c^a-tf^J- f 1777 j 1776 <^Ip 

. JbJbr o^-f j4» jlj 4f 1808 flP ^j^^yJt ^ 'jJJi\ ^1 j/ . jJ\3 jA 
ja\ d^o^ Uu^ A9 jLfi o^f JIp AJ j^l^ 0^ c^l820 J 

jt 4_JU ^^^1 ^^j-JIp j—T ot 0 4^ j—juj^l ^'b 14 j^t^ 

.f 1820 fL-P uiH' - SWS 501 iJU a-i-^jjf y \ 

dLL» jLJi ^^^^ 44j^Ult 5^)1) c^j eJbi J Jj3 dULJ^ Oai-»jjl Jij 
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J J—?- t^yb J^-iu Jj c4».i.ii.M» J? jiafls- ^ 5 jiJi dJU 'Si .jjjj l^i-^j 
jL-dU i3!^^l ^Ul ^jjf vsSi uj^^j^^ J^^^ '^^^ 

djLP ^ «^^UJiJ\ jiJtJb) j{ Aurora borealis tlSLoj^ (JI^Q^^ 
jf Aurora australis — i ^y^-^^j dij^^ ^Jaiis Jy- ^ jjaJ» 3^^» yis-Ji 
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First Dinosaur Fossil 
fl824 L^LSu^Vlii.- 




oJla jj-^W-^ j*;*^^ ciUssTl ^ J c^bt \i jji ilTuJi ^ 

jA Ul£ aaL^^ ^yrj d\Aji J jf ciUsT'il IjLa jL ^ .^^^^ 5 

2lp U JIp Robert Plot ojL jj <^>lf ^^\611 f\fi'J.l^jLA iJ^ 
I— ^ .fjs^i airf ^li j^^boJ Jb^i ajU UlP 220 

jy» c J%iP ^jii S y^^Cb* A^r^ ^^^^ J J ^^^^ t^'^ 

.U Ujj UlUjili J Oi^^t "^J^i^ ^'^^ ^yi/ii\\ apx^ 
\^ (liLu J ^^j* 0* ^ijJL; ^Jfissff^\ ^\ jft paleontology 4}b-)It ^ * 
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^gWi (jjkJi jejjb Ju^i JJ UlP 50) f 1809 flp J 
.i— ijjf )|i ^jS^j^ Ajifi\i£ fj^^^ Gideon Mantell JaiU OjiJLsr <^ js^f 
^ 5jyA-i il Marry Ann OT <^jU A»rjj c^li cU Ujj dU? ^ 
oJL-A btjpt J OlT.dU? l^at j;r ^Uit Ifip Oj&P LiyJi d\iJi\ ^ ^JU^ 4) O^lir 

Charles Cuvier 4_J / jJ j^^i ^ yJi ^^^iu?iJ^ (l^^ j! ^-i^-t^ .^^^J^ 

.fl824 flp r^<i!tJ^-> 
i-jwUi jjji cWilliam Buckland a^^sfcTjj f U j OlS' cWii 8 ^ai)! ^"i^ 

^JUt a;!^ ^Jki J Jb^ ^\5a^ Sjlpj dii ^ <JJ^i ^^1822 

.(aJp 3 j«Ji Oj^ UIP 150 OjL o^jj aaJSj^'i 

j^j ciij-J?^l j^'U Olf ^ jJl lift fllaAll dJLa jj 
.^^1 - J ljjJr\ J i^.^S AijUl jtUll jtja-Hl ^^biuJl ^ ^ >b *♦ 
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— P 4— ;p j-ijj (3i%*Ji 4jU-Ji jlU*/»» megalosaurus 

4_ii^)fl 4-jiill iAJLa Dinosaur aJIS' tiijjla Jili^. 
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Ice Ages 
fl837^Li:i^VI2LL^ 




frVflr i;! Jl y ji*? c^O j^j^* t)L c^r-J^ ^"^^ j ^UU^ ^ 

j-Xi jl ^Ui .U Uje JiJJbr jiiL l^jjf ^ J-bAJ ^ J^JoJu j^IpI 

^j^i^ >-»^t -A^y ciUaT'i* ti4 .0^* aJa J* US' 

JlkJl jj 2uJi ^^W^ ij^y-^ (l^ J j^j US' .j^^^ 0 

L-jjr ji jji-^ J 5^ jft^^ ja-^^' (t^^ (•^^^ 

.fSli UjTjT jvjU SSiOi-i SjjUj 

4—) J — A jiS'f LiUu* Ur jJjjsr Louis Agassiz crijJ 

<^ ^ 

y-ijl cJSlt JU?r J 45«^L*J^ ^^yr ^U)f .Uit»br ii^? 

jL-iSU J— !?rjii-^ ^Uail J J?- VlfjssiJl jkJ^ Oi^uJt Ja^H 4^1820 

JU^ jli jlO^t ^ U jwu* JJtJ ^JLUUt yiSi CJlT (SitJJ 

jlJ ^.jlU-i i)Q JjSi iUyj jki . V jSli JIp Wb cJ\Si i|JLi*-i 
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^ ^ ^ l^JU J J ^<kJaP 4jj9x^ dJUPij JL^*^ <^3j^^ ^ J^^ Uj[JU!1 

.1-^1 jjl SJUJLJi irfjj^i jbm J I jsi^S >-lpf 4f 1830 jpf Jj'^ jt J 

.I^UmiI JUP JiL^ Ad%kP JL^*^ ^J^J ^ dh^jji h^^\ OtjOJ^t 

djL«fl)l ^Ui . jrfUJi U djsi J A3%^ A^aJbr jUL dllaiu CJlT U jj( jt 

. j^'i j^j Uajt US' cd j-;pb- J^-^ cAJba^ 

4t„h tj j*M»\pt ^^^^ .V jt WUl 4j by- OlS' cAjjjiilt d dJLA ^\JSj\ ^ yi j 
.U Uji l^jjl 5jS ciiP AfiJLflJt SjOJJrt jU^» ^jo^ oU!)Ip aJp J j^Siw 

J^ij JJlAt ^nJub jr ^ of jjU d^u (I ,fl837 f\p lA d^ij 

^\sj cJli cSjioJ^i 4jUI^ i^j kjo^ ouUt 
^^^«->u J j9- iitJUT oOiT* j5 ou^t jjja^ 4^ Jij*i5r Ut ^>pj -U^j^pJ jji 

j-ju J ^ J .^jLJI tfc^j^rj C*-jf J AjOJJrl jj-,flALi 'Lp-'i^^ >-»^f (i-^j 

V*5— ^ C-'"*^ Milutin Milankovich J*^^jJi yJ^ 
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JJii Jju\ ^jA ^\ 9 j\Jj> ^ J^ji^ 40000 OjjJb ij>Jcua\ 

flJL^ I .fUll ^Up oTt Oij ,hJJJr^ CjJb- c^l&JJt (J 

.f2005 J 2003 jjsri 
jA dlfi^f OlTj Ub- CJU i;eJl» aJ jiJ U U>tfr ^^-UU-* 
^ Up ^oi 500 >t ^i^^ (J ^ k'^^ 
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Calories (Units of Energy) 




L^Uu^vi jlju (i^u 

dji^i J j»>j_Jij J ^^liLlt JaJsJi AJiSCoi 0^1 U Jj^i ^ 

JS' i ^\ dJUb jl jS3 .S^UH UUiJj UJIpU^ jijkr J JJIa JiJL» 4ij«i» 

.iaii flP 200 J-5 

14 Me^^J 43iyi ^U)) jij^t jJlAi: JL^l flip Jj( Oju tJL4j .Sjl^l 

(J.^. -r.^! t^JJl) ailUt ^ 0 jiUJ ijS J\ i}yr ciUsTl JbJj UT .Uj^ 

.5ji ^\ l^U^ Ji^ jijkJ dUiS^ J (UlP 40 Jbu 

ililP Ji-» J James Joule J jsr 4^1818 •lp 21--^^ bjJ>» 

4— P ^ Jj AJl^J J CJlT 4^ J Ig^ j3 Jjt 

L-ffcS' c43Vyi j^Ua»j ^'l^i ^jJLi .iJijuT ij\jtj^\ (i! t^jbtJi 

jjj— * <^a_J aJU iJ'^USl ila?-%» 431 JJ aJU 43iy t OljU j 
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^\ '(^*^ t j! ^ ^ ^ 

.2i\U\ jit ciAs^ Ji\^" H^UJ- Walt J JJ^Jl 
5L-J-I ^ ,hj ailfc Jl aUall Jjj^ Ji X.UsAt J jrr cJS 

j}J: is*-l^ Ail jk^il ^^^^ If^ jf .dU3 J yr cft^* 

f ^/ij\^S JitJtJl 013 jUlt 0 jili .J j:r 22 Jl Ja*.4Ji Jj-^j 

LJUJi cJj^ aiJ .frUU 5ji^ J c-iW^ Airj^ 0,285 lAjOi S^Uj Jj:^ ^li 

dU3 J-a;- . «J*>^ j! W> ^» J J«i 

.As<U A^-^ Jl J j!^^ JLjJri c)t aJ^ J jPT c JiM 

.aSoj^ i jS!d: JJUJt 

^ Ajjl Ailkil As^\J OtO^- J f 1843 fl^ OJUb A:^'\» ytJ 

Ut |tUit lJUb Ua? jf joules lAjc-fj ^bUj^ J OlJb- j)^ 

— «5 jiuJb) y calorie aLjli so^ j JUjii^i 0 ^L^ii cfrU^^i ^uIp 

,V j:?- 4,18 <^jl-J Sa^tj Jf 
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liL 3 jiuJ^ ^S*^J -5 J*-** 1000 <^jUJ OiO^j c^t yi^ jLT 

ci^t u5 dbt ^J^d tU ^^^Up J*^ 5 3,500 cij?-t jli 

.apuii 4) a yu- 1000 jsTf u ij^u 



9 
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Conservation of Energy 
fl847 L&LlI^Vl2Lla/ 

OliUc^T'^t ^? JUjj AdlkJi hip- \Xj^ AjJ .dbjL^j aJjdi dAjjf^fj 

^1 — p U\1L ^iJL^jj J Hermann von Helmholtz jsJ jfo-L^ Oji ja J j 
^^j-Jp J-^ 4dj-i^ iu^UJl .c^Ut djl^ iblP ciiS' J ^^^yj tfl821 

O^iih Ot^ AJU} c^O) U< jst jfJU JU 44J jSLoJl As^O^ 

jdfll 0\r.«A3 yto jiP Ajjb?- dj3» liuiy* AJUjij AJW t^^W* -^^^ 
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JL-jJrl fjU d\£\ 4jiUJ ciJb dUw J^A;^ j !«i)js^t ^ 

0( J 45%Jl Ob dOjOjJi OU ^1 ^Ud tAAls^tf j-;?^ ^'i* Jd 

.(fAi^j^^J-jJlT) Jij*^ 

^^tj Adiyt JaiJ- AjbUII Aj^t Crj{ ^ tJUb 4i«P fl847 ^IP j:J jfJjb i3j^( 
cOjij—^ ifr ^ t4-r SJlt tSaJlp*^ JJlb t4a-.J^laU tfrb j^) ii^ jit ^jy bufc 

jid ^jioll dUilt ^Up ^ jsi j^JU 4j^ jiTVi (^JL^t »br 



120 



JaiJ- ^^U^l fj^t jf iiA JT J* .iijjJl aikJ! JU^l gJ- gyli !iA 

L-;i1 4dUi 43lUt Jai9^ (3^1^ 

\Uiij j\i ijjs^^ -j^^ *L^jJ^ (jJi iJbri 



Ut» : jiliJLuT 4;p Jl3 .f 1851 f ophthalmoscope ijyJ^ jUid apI jsJ jfU-A * 

.j>:rjsil-«jjj^ jjd23i ^jLii JiiJli 
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Doppler Effect 




ol^j aTj^*- dlf Ij APj-D ^li^ $.UJU) JLi3 . J'^)!^ 

2L_c^:i 5i\ (jLii \1a Jy^jc^i .OjSlU ^uijiJ-i '^j^^J <iJLl*i^j 5^11^ 

SlL-i* Christian Doppler Jj OU-j ^ oJjll jU^Jt Jjt jJ» 
u-^J j>» oUJ^ij oLj^i J DlT UJLP fl830j 1820 J*i^ 
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C— ^ Ijajt ^jJaJl J^-iaJ djj^ JlJai J-* tf 1843 (^iP Jj .4*«-Ht 

^.LJjjJI j j*«i-^ 4pL^I u~J< ^ J iJUfc J 4 jS'U uJ^ jl 

^^.j-^ jJUflu-» ^jS^ dlfU jjOj c^jJl ^fjsJl ) 5JL*J^ V^jsJ^ 4^ jiUflJt ^-j-iaU 

1^ J— ^ j^Ua--- Sjlm jjJo i^JDi y-^t ^tjsJl Ul .J jj^^ dlf b ^\yj -b^ jJ JU-f 

(il aiJUJ^ 4sj>5 4fl844 flp *4^>J^ til jiji^ J 

-Li jJLJ JiLsj iJj^lj lj>^^ ol^rjli iwLtfr cJi jli olfU ^j«it ^U^r^i JTy- 

SJIJLI \jla; (.jjait ^Jld .4;ujlai OUV (^a;>cJi Jfiky S j^.J^ 

^Joj ^^j? Uj^i (JIp jjAd .Jbtt IJLa J u^UJ-l Sj^tj ObjSwJbit 4Jbl3 

(JjiJi cJJpj jlW J 05-5a-- jl* Jiy 4^1845 Sj^t 

-iiiJL_u?- U^i j^i J* cJlT C-,^ t(\J\^ viLisll ^jjj^) L4*»^ iSlU Ji * 
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# * * 1», 

.L^ y j^oaJI ^ ^1^1 J aT 

tJLJ) AiUsPi ou^u ^^^JjJi 4J OiT cij J ^1853 Jjsi J 

^M.— ,».>Jt j> ^ cis^ jt 0 j^i d jAlI^ 4»J^ jSo: .J j^l 
j^aJI If^ajJ AmmJU i^TLit Ua ||,>».»..iJt OL»3 ^1 J Aa^pj 

.<J J\ j^i—^ 4^1—^ OJlj lit JUsJ Ubji ^ OJLaUJ 
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Germ Theory 
(»1856c_aLi:i^VI 





t)LJi .U-^j^ W J J^^* v-Jb- ijJj^ t)( ^Ull ^UpI c5j;u^ * J 



.iJb'LJl OUl^t oJIa illj^ 4^P 

^ ^jy^ij J Louis Pasteur ^j) OlT t^l865 fl^ cAjy- J 
jj^^ ^^JUIl ^j-flJ* Jj^i J S-JUIt t)jJ-UJ jiJ-^ aI iiu jj 

Felix jM.<ij..,,^ jaL-^ jAfiJj o^Ui) iiUsLt 

dJui J jJJi Ji 4^ jPOi «jal jXj Ji il^ oiA <^'jJ» d>Jb«li cPouchet 
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JiUJi AiUaTt ij .^J *S iiUi 4jik3 aJUo jcpU jc^U Uf 

of OL-J\S3l dJi AiiMPT cJLJi iJUp -J OJb ^JlJb j - 

^^^^^^^ ^jj^ 

.^tjU\ j^jsii aju^ 

JL-^ j; . J Jt^Jt 02) . J>lJJi ^ ^ 

aajAii of ouj 4^ jip oiT .^1^1 j>3j ji>Jt Ob- o^i j 

4^ ji J— r J b a«f^ J^) f bJaJb LiP 

^L-JTjll 2^J-JJ aSL^Jl OUp oJ- (ijjOJi ^;)5t^ .Jjjt JjU ji 

^ J>-b jit J jf 4^jj-Ji jJIp l^^y t^f ji^jib 

0^ljjs__Mi*!|l j__C ^j..._-J 4l>*a.ij (Ills' jifL^ «i ^J^) (*je!^b 
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The Theory of Evolution 
f 1858 ^l^Vl 



s^;,^!^! ^aiiut J»uj^vi i:ju^ jlju (i^ix 

L-^ UlP 150 jijjb OliUiaTl ^ J fr^^* J (^^* J 

.iJl J AJ\J\ jjkj frUJUIt ^ OU»Ut JiLtJ cJlj 

^\ j-J^I J ^1 j-JSU i^^f^l J j-^l jJl jUsi'it O^j J W^jJii Jjii^i 

ci^Ai-^-'i^ Olj-ju jfti;^! Aj^I dJJb J -J^ J^' '^.J^^^ 

<g T^^^ J i^*f ^1 AiiaJi 4-a*Ji ouUi '^L;r J ci'i u5 ci^ jUli j 

Aiiys^ Ja^ Jlj3 J 4Abl Jlp Uj»^ jST^t A^ CJlT .iyliJl L- 150—1^ y JlP 



J OL-sr jj, ;,,..'> tAiUsIi iSj*^^ ij-^^ OLJ Ol^UJl iJi ^1 tbr . Jo^sU 
Jbb-*i» uiP JLp Ol^-UJt ^jp ^ 0*^^i J j 2008/9/16 fji ^^^^ 

d\ J JLJ J .ji2009 f ^ jW ji3T Ujj J jijjb Ai>J 150-H /i3b 

AsJUi ^ jiJb^^i i^^,^ oi^-uji of <^\itj jyi jS3 .«u ji ajiij ^y^f, iju^\ 

dJLkji ^jlsll otTj oljtJisP*^) jp ^^i^f ^Jip Cfi^ ^J» UiH^ cAa^lJi 
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cUlT f 1827 J hiA\^ Charles Darwin jJ jtiJ J>-^ 

J) l^^i ^ oyit HMS Beagle Ja^ f i i^^- ju ^ ^ 

(^H.y > 4jL^ J^jt jijjb c^^ruisi cj^j^*^ Jj^U ^ JitJi ii^j o^ai 
j-Hijjb a;rj c(fULij Sjijir) jdjjb Ujij jjirS JLJ^ 8^j5r Jjt J 

Jf^ J^^J ' J^^^ JJ^ Ji^ ^iJ^ Jijt Jb-lj -t^-^J^ ^:;jiia5tf iVjjP j3 

Jj^\ u^J-^^ dLJij (^.r-*^ 5jJij:r) <yjpU*iUii jj^r JaJi cJUj 
J^fl-Jj 01— jj jTij Jji c^t jiM^'i^ Ja>- JLp tUft 1835 flp (j^j=S'() 

OJL-i cAf^t j«MwJt j^j Sjfi^ C.Jtj^ tySji CJlT 
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^ aJC^^j U ^Jr Ul£ uJLoi » jUu jftiUaiJ* oJla Ji3 t)f tdJi ^^^^ J 

^ Naturalist's Voyage on the J ^^^^ 4Jlla^!A^ jijj^^ -^^^ 

.«JitJl JIp ShJo jllP aJb- j» jl Beagle 

JL-;P JjyUl oUuMjuOJ ^^04 (1)^$' u ^^ij Thomas Malthus ^/jslu 

.^^nJall obW'it obr^ij cji^ J-43t JU-ial Ojjkj oS 3jiL)-l ^ 

if if if 
J\ ^ Ol J AJbs-lUj UJ? blJlp jjb 3IP tUt jkil J ^ jfiyjf- Ajj^ 1^ 

jJi^ J <JJLJ t) jj;^-T Aitj> ^UIp AjcSI L)i Jl c^Ull c^t^ AJb^ jp cA-iiOl JU?- 

c*5%5 — /\ cu^L^i IJL^ J^b> jt Ongm o/ Species j^^^ 

Ifi .AjjJl OUijJ-1 ^ iti J bjiaJ ii^-JUflJl ^^^^ 
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Atomic Light Signatures 




^yU-f JJ^ A-iii JUjc-jU (^1860 flP fji>-J^ ^fr-'M) ^j-^ <^Jj-^ ci-S^t 
^^^•M^i 13 4jjJL!i JtjcJi fi-^Js^^ frULJ c*5^j .aJj-^Ji Oi^^ 

J^^^tj cOjijij Jy-jiT «JLi^i jij-^i JJ^ •ii Ms)t dJubU 

J ^^-i?* JT J frUJUll J3 j^jj U^i^ J-«jtt-Jj .Oj^t J 

Joseph >>ji>cioj«r 
ci Mjhlt Obi jsJ\ ^ J jU^ ^ *^ ^j^jijils Adil? c)L Fraunhofer 

.UlP 40 fb OU- J d ^\ C-tii cAa^t 4jj Op-f dyu (I Ulj t^JUisT^ii 
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L-JUjJ 1824 (»L_P J ijljli) Gustav Kirchhoff ^y-js^ yr OlT 

^ - • * 

jiJLJi ^^jli J jslt <^ j-iJ? 2^ CJIS" J l^*^ f>jJai\ 

^\ JP US' AjjAlt Aa;r^ jJ* Ol^wi ^1 aLJL> J*>bJ- l^Jl JJbJl ^Up 

it 

^ j^UflJt ^U-5»^l J ^y^yji jjSiiIi A;S1as-- dl iiJff^jS' ja\ !?(AjUj 
aUjis at 4^JLIt e^li .J ydl ^ 2;!b;J ^ Jl^ Aj{ ^ 

^ .01 jl< i^ll^i ^yW*?^' cRobert Bunsen Ojj jj Jl Ji^;; U jp^ 
AJj-iaJl i^Uhs^ dy^jkJ ^i-Ja?i- J UIp47 jJUll ^ J\ \JJt d\S' ^1858 flP 

J J . A-J jsil ^bJl j^UfiJl ^ A^-IjOj c^iJl ^1 -(c^ jS-uuT jJ jflll) 

frJL-Jt J_J jU)l J ftl jii ^kbi- aJ 031 jll IJbJjr iPji Ojij) caJUp ^ ytA 
j1 ^ ^ aUjcl^J Jtji 4^JUl J) 03 jit tJlA .(3 j^t aJUm 

.^jjaJt losr JJfi ^ (C^>^ A;rj^ 2700 J^b 
W«r U^^i^j .^jfrJ^ O'^AflTjlt of ^1859 J Vii^o^ 

jA -UiLisifl ^<i^ j-dlt ^^*Uilt iJu f 153 .0 tisS^ Jwsj ^lS3u <^ ^ 

.iJUoidi Oi^^ jslt j/ft Jt jj^jA Ak^itjj |i^Uit 
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J.^ cj„n OjlJl Ajjall J^jk^ Uss)j*^j Ju^^^i lJL4 

.y-T ^'UuT cJT y» c^f jt jejji^^J dLyJ^^^ j5 

.fl861 P fji^jj'b (*-^^' J Jl 5jUJ ctU-Jt 



tJl.r. 'Ks 4_^j< j^JUJj ^fts^l ^;yjaa?-1 U 4jt Jli .i^ jil 4?- j idfe iiJ^ l4 jj<t» ^y- * 
dJLJUli :oi jii 4^^! J 4JLi cAj i^JJi jfriii ^^^UiJl iJ j-iJi IJU aaIju iTu 
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Electromagnetic Radiation\ Radio Waves 
(*1864L_3Li:i^Viaix. 




.^>M— >lJUj^i ^U-5»^t Ji^f -4Jii fr^^ Lu3^ Ji£ lib Ji>^U uiusft 
0!i-Jl5J-i iJjl - ij— SJ ^1 Ajuj^^ Sk^t O^S^UH UJ^Ij t(^^^«J?Uwj^l 

oL-i Ji j-.^—Tu ciiMi^i tCJ^iiiUli dJLl djl^t J^j .^^-JpUaI^j 

ci\_^f (f . iJLdaSL»b 0 jy^l J f 1 83 1 f ^ James Clerk oJ j 

(3j-^ J 4I jfl " ; ^yttU^i djt jjtoB .Maxwell Ji. Uju^ Aiiuii 
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o aid .AjijiP iij^ OjSj 0? *i uT cU-^ L^tyf d\ jS^^ oiiU-t 
.t^iii jli J^i oUJb Ajub. Jl Jj>-i'U J ^1860 J J 

Jl ^1864 J J^jsd .1^1 j-^jsi Ai^ujw -LTIJj j^a^^ Ojl^ cA^^Uidij 
•>LJ1^ Uuj—- ^jL^^ -(5 AiJbJLdl aJU J jA^l3 .Ak^iOslt 

aJI{ Oti Ji^^^i'U ^j^t ,dh\ (jJj OlkJ^ Adlkll jA OlP^I OlJUb 

electromagnetic ^\ c^t cJb-ij J-*J OUlatf 0^ ji-iC Atu^j 2L»Jf>iJdi j 

Sj-^ J A5li\JS,5f i J o'SiUli fljub j-ij dj .«Aa^l;ju jj^^ ABikJi)) jt energy 

•4>*^ j*bJ3 

oJba; dlt Ail SOj^br UJp- Ji J-^ j5j AS^JIi^U* J d^nJb Jjj-i'U j^iMil 
A_;P 3^ i^UiU j^^f SSlklt Obr ^ 019 4<J\r JlP ^ ^'b jJUail 
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jA U frj^t ^j^t Ua .(^lOjj) ^j^l Ol^L.^ J-MsiSi UAloA lAJL;rjd 

J — 3 ^1895 ifU-Jt AjtiSl^ ciJ^i tJjuJbj .tiJaii jj» c^y-t ^tj:r5 

J— 4_jUij uiUi^'^l lJufc JJj . Wilhelm Roentgen jtoj (JW^ 
J_J\^1 Jj j-M^'U o'i^U^ f-j^ Heinrich Hertz jJ •iidji-A 

S jUa< JUa?!Al Ui^l dUU)l ^UIp g£&M»t ta^aj>la 
0 J— JUa^u ci-Ti jJfj** J . jt^t jJ» j^pt **<i-*i 
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Heredity 
f 1865 L^Uu^VI aiui 




•il (f 2003 f !iLJX.) iS yUl (I 8>i dl4 j DNA — !lj oUj^j^ j 

5je>» j^Pjf 3 ftki jj CJIS* Jj^*^ jj (J*^\> 5jj-,fl^ .c^ jU^I Jjj^ 

Gregor JJL-ji>» jj— «i ^ ♦-'Sn J ^yu iji jju) uaS ji j-i^ j ajU ^UuL 

0-^ (jiW J^^ ^ -u^^^^ J-* 2^ j! JU;rf J*>^ U jA?tJiJ ^ 

.A*-j|y^i «.*ijiJi ouu ^yAi^jA ^jj OB o^i olT 1865 fip 

i^J^ C^J(J Ji^^ jjlasJ^ f j^Ao ^ jf jijjl^ jJjUJ i^jjif )I» (lull uaJ 
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J* 

JJrU ^^^i ^^j^ ^ -^jt^^ cr^ ^ ^ ^jl^^ 

iS/-^ ^ fUU j.'ijU CiUU A-jj-iaJ t^jJ liti gjldl JU ^ .li'^J 2^JLJ Oli-^t 
fjii i>>^ JS" J 4Jti i^Ji Jj^ Jbrj cj^i jj» jiljpf as-a 

J\ (^jy j') JS' ibt^-j cuji jj i«j JT t)L Jjll9 i^JIp 

.(^Lji? l^jtJS^ jLfi I^aJ^) UJt^ dOJUJt 4i^t JjSt JJrt 

^Uj aJUsp-t JJLw jTiJ l^liJi JJri J U lJUb....*b-tjJ jS3 j 

^!) ii^' tM"' ii ^^^^ a^ OllaJb*- 2:!jf >XPr\ y Ol^b Xi? 4Jtj^ 

Jj .4— Jp 0 jSL-j U cji^i JU- dOi^-lj 5JjU Hup js2 

4*iUJi jL;r^l J U'^L-* Jl ^lii Lo o t« Oluirt j? Objjl) » ^^OJ aJUa;p 
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^\ ij^ h'H^ ^Ljji\ cjyii 

Hugo de jtjit ijJJ jii jAj "is c y-T ^Ii^ J*A^ dUij 1900 fip 

.Vries 

2L.J!uJt .0^1 ajI Jjl^ ^ ^.Jiia; i^-^lj^ J^iL^ 
LJ(i ciu—^ ii cy-T J i^.aJ 01^ Dolly the Sheep ^^j^ 
ji„,T.^ J 3jl-^i J aaIu \fM f 1997 uUp 




4il^t blpt cOUjjll 4^(jdili CijP c^aJ ^ OU :(^1935-1848) * 
.j^JTjdll -(/jsi-l j>iaal3 jflkJt i^jki jijkr j tiJIjjJi J JJU* 0**^ j5J 
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Deep- Sea Life 



rles Thor 



cJUsTl 4>» J^^^ ci^adi Olkj^l JUpt J ^ v-jUp .IjJ ^jt-jJi 

a.,t,_;r,<J U } ^\ jllasii ^^j) ^^^1 a^b- JUpf J U Ot IfiSj: OUUl Of 

a -2.3 ^1 \ .Ull Ol-^l ^ 4i j^l 4JaJ:1 ^jO^ Oj^j} (Ju^t 1«( 
.f 1877 flp bjjsS^ aSUll ILmi ^Uj 0 jJ Jo c45liLlsri 

J^u^JU ^ai JiJ:! J f 1830 fip Charles Thomson jIjLsj 

lS^\ US3i J olJi ^ UXiP f 1867 ftp 4^^li-t ^jJdi j 

j-^ 4is^l \JU)\ OlAiaJl J diJ-t Ot ^iJuT OL^ US^l j jkii OiT 

^0 J dUi ^ {»a5 300-250 ^y* j^f j! JiiUsi *i ^ 0( dlb oituii 

^ .dL^t 4.^^ 4j:JLP jbw A^Ui: ^ oliJalt U . Ja^t oUU 

fLJ cf 1866 fip Jj» j5 J U^a^ .^lisP^^I iJUb iLilaj: diSLiJl iLi^ Ju»^ LPb ai»-t 
J— • frj— 2iJ>^' oUUp Michael Sars J^u 
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1000 J>-fld JS'W^J Oilk^l 4ait Oti ^iti u.g^rJ ^jyty* 

jt Ujji ail? J i5lr»^i o^lk^i 4ailyr <it <^j^Jb tUUII 

.iJu jLijt V 4bu-i aj^ 

jbJ^ (iUpf Ja ?Olkj>wJLJ ajLMi Aiu-UJl (iUP^i J JLjuj aJ-I 
uijW of Jb-^ ci-S' ciJUjfc Jj olAOil c) jii UT dU-i AiJUJi 

fUoJl Jfi yi Ji^.j^jji fjt^ J»^J ^wiV t/"^ Jijydl jA-Jt JUitt-»» 

J-^L-?!. .(il870j 1869 jl868 fijpl rii^^^b. IjXj olP!5Ua:u-b 

4— frUJUIt 2000 J4iu dU J ^yrjiS^ ^ikiMj Olit jJ^t J 

.4»iA-J 4^^ ^Jkjls 4>L J (^JUi JU J 4Jj jJ^J| 

iP'iUas— -I 370 J* jSTb fli cdlft 5 jwail^ iJ^I cia-iflJl 

f JLJ 4000 J-A— ? (iL-*pf oUaJil 4Jl*i yr J 4rLA c-;^ .^1 

C- ilT .4^ j-.^! OliWl ^ Jlbi dUi-! jj» d ^.^^i^ t jj-,^ JLaU j c(f 1250) 

.ilUr*^! J ob^^iUt Lilsjtj: U 4jb 

pie^\ i^jOP frj-i? ^s* tr^. 

0L-JU» ^ j£^\ UT .aijydt ji*J\ ^1 jif OjiJbJl dUJif j 



141 



The Depths of the Oi>iu 873 fl^ « J i3l\i\^\ dy^y 

oLjIj 2_3r ^ Lyi ^ 70000 dDJu '^C^ oi >m» ^ ^ aJuJ 2Ub-^ f UU 
.frU3r (lull oUtj^ J jupS^ dtp- ^jrj Jupf v::^yi 

C^_*iL .4-* yk\ iSo^t O^t JIp Asi^i dQt ci UJ^ (f 1 1) 

5,5) li— 2,2 j^s* LftiijWt A-Pt ji 6 oUUli 

J fUj 4— bJL^ ljUt jUaII Obs^ OJLk^t Jk3j .(^i^ 

4_J jb Jj— i ijU jl> JIp Jju 55,8) ti^l 22 l^jP jJb JJ^Up oU^Ua* 
frUJiaJi SjUJl d^o^ Ot ii^ OUil ^ji (I o^j tiJUA Ui 1(^67) UoS 220 
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Periodic Chart of Elements 

ciMi.tu Jj^ ^ C^^^j^ ^^W^::^^ j^UaIU ^Ul ^Jflita UJjlP 

-u-jji Jjl Ult M^^t ^ Ajj .iu- 125 vj^^ '^j^ 

fl^^ ^Urf^i jfl;*^ jcjuj US' cdJUOar j-^UP ciU^i Jj ^li aii.frU^s^l J 

frij-^jj ^».^./7 •?< lapu*^ oiTj oiS*:Apj ^'UasJ- tt^i 

jJU- iDmitri Mendeleyev <JJx^ jsc^ Ju 1867 flp Jji^ 
dil^ OlTj - ^jwjki cJU AA^br J ^i^t (^.wv^ cUi^ ui^j ^^^^ 
6 .S» i_iUu .tAit hoj u-^f ^^jj ^•sU) jS jbij 2ub: 

f 1868 ojjiJ JiJi^^ jj-JjjJi ^j-i .Ujjf ^^if^ dfr*^3 i:^. yL\ 

,A/i^ f^^^^y^ ('W^ u-fbT t^ki 

ciJJUA OlTj ,\^\^ ^ JIp JfHi vi--^ iijjidl ot^^^j Oi^'^^ j-pU*iJ 

^^^.-^-j yJij Meyers jjd^j Newland JU'i jj vi^jif )l» cr^JL^i U 

-de Chancourtois Ojj^u 
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j^-^ Oi^^J ui^^*^^ j-^U*)! js^i J 
JU-JU $.L^^I J 4^LiJU Uajjli Obr iJj-AAll cJUJ 

j^LJ J T of Ji U OlPj««i J -^Jv^ ^ ^s^jij ^iMi J 

Old jSt fioMi J (AUiu U j^t jl (UJUil OlA^t JUOjilb ^^.a^P 

of uAmi^ li dJ li ^Uf 0;^! J aJ Jaii- Ot Jj cJUO^r JuJj caJat^ O^r J 

JjJLJt-1 lJUb j*-^ J^lT ^UiJt ^ c*3rj^^ ctjos-fj 

U Uji !jUL» Uf jPJj aJjO^t J ojS 4^)^^ i)^ of 4JIP OlT jS3j .^UiS^ 
ojLa 4JIP OjS^ of jSj: U Jufi j J ^Idf j Jj cOm (JJt^ ^ 4i ^Up 

^ #» if 

h jijf- OlT ^ A^l^ ^ CJt dJUb Otj 4ij\3 l^jjf C«^?bM2d .Ub^ J4P j 
.uiJJU-d «5^jAfllb> Jjf OJLfJi ^1 cUllf ^jJ< Jjf s-l^r 

^3—?- cjt ^ ^ jS3 J .AjJt AfiJL^ Oja^r ^ i^' * ji^^ 
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jilP ^"^U? dii ijls^ caJ^. i jp^w c^^t (lull ^lUp J jaJJi c^U?! 

1980 f^Jc^j . v-Jbi j! c/'U? Jij«* aii'ialt icaiJi SJl,^! 
Uj^ j LCl Glenn Seaborg ^jjtt^ 4^ y^* (I^^ J-^jit-ti 
(82 jiJ» «ap) jJt oiji jA ci'ST Sop oUjjjjJij ou jjjjJi ^Jk^ 

.^Udlt JUP OUoi j( 
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Cell Division 
f 1882 c^LSulfVI ai 



y wwnmwwfr^ ^jf^w'^ ''f^mi^iimiw ^^mf^i^m W-' £ •^fljnp^ 



UUf c^LiuSVl JLju (iiU 
*i j-J ^O-Jb of jjJl |i-UI j^. (i .^t-Jri J b*^l cAsfeyj ^Uj 

4L-i^ u 0\ UT UU-i ^jIaU a^o^Hsii 4jJt j:r AJldUsTt jil^ 

.b*)UiJ aJbJ-^JJl s-/ija!tj Ci\jJ^ JUJjl s-ZjaU J>i ^w^^J ^^'^JJ 
.14 Uk;^ Jr^^ M ^ jiidl - ^^L^wu^ (I ~ «^ ^S^^ 

^— 3r of (t^j— -^^y^^ J-^f ^j^ k*^^ apL^flj frUUli 

Jajy Aju^\ cJlT Jj .y-T JU;^ iSUA ^ ^ tli'>UAJ 4L-13 CJlT ^L^S» 

C-^ Ifs-iji Jf-*si Oj^ ajjbJ- OjJLJI jiaiw Ji^t 
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Oj-L JL-Jist-l J-.ir ^ CJIS" h\ JU-U» ^L,*^» ^ (I t Jb- lit Jip 

.L-siilL ^jt-u»^u J ^1843 Walther Flemming jJJ'j oJj 
aJVill ^1905 *tU) J (oriS^V 1873 oUwU-l J j v.-JaS' o j-« 

.b^)bxU Aj^^I 4^^jaJ\ J Us OP d\U J 

i9Uj*jl lil^U (jUit ^ ouk j^) ^1879 fiP dJiiJbr JIp ^;9«Jid 

.SJbUI OUjS^f jjaiu Jj^ \\y J^b 4Lit» 4,}k>- dtjf tOa^r 

<^ J) «^jf-rfi J* chromatin 4iLk,fllt Sitit dJl* JIp (i^^^ 

—y»- 4j.uJJ< "^Uax^ S^jb^ult 4ULj UJLm fjU .QJb/^iS UUb 0 jilt 

. \ Am . A / t ^ ! A it 

cilaS* J dJU# li*^ «i;ruJl» aJULi 5jUp OlT 4i ^Laj^La jjP dTj 

dJub ^is^sli 4iM»tjjUU iiif ^ili jija^j t^yjil jjy: .(iL-J3*sIt y 

.iS SJUp Ot jk^ ^Uasib 

^Jr't ^U<jl3 ^) djt^ A*k> ^U^l J^-2o ^;;JUjj^1 uiiSlj cAJUjJI $,ju 

aJj aJ^\ liUs^t «ou chromosomes Jl uyUj^T 
mitosis 4— JUjJi dJi — » ^ jltf iJlA j jiiJ-i fU^i'ili aJUp J L-*^j ijj^ 
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j_4 J_«\r ^^-Jp iltf^i^^ 4>-* JS' cJUoni .UO aJ^\ jiUiil 

fUuJ j\ f 1978/7/25 JS^jJjli Louis Brown ^.jJ 
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X-Rays 




j^^l j-J( j-^ iO^t J a«^t ht^H^ JjC . jM^ij ^JLs^ OU&t^^t j ^;S^l{ 

J cOUJ^t fi-^ jbU SjJ^ frUp^l ft-*^ 83Uj jhP 4^ J jt 

^^^—ukall jJ^^a-jHj ^^-^-kUll oejl^ iSSJ^ OUill Oju. UJ Jd>Ji 

.*5jlJL;r fl901 ^kjs^^ 4 (My '^J^ J*"iJ Vs^I 
iiwjf jJ^^ cWilhelm Roentgen jtoj ^JL^ 0\r ^1895 fip J 

oL-J ^Uill cJlT ^yJ^ J ^ jJ^ ^Uili .^Uift Ojj-A) C-^si^ J J^^. 
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iJLjb i_a .4JI y. jj-yjl h^UufiiS Jl J-aJ 4jUJUrl iLU)l j dJUail j^d iUJi 
dllg7,>.^-l Jj>Jl J J— Url J J*^ 43^11 jlkl 4iUi fr^l 

bf - l^sAS ^yAS ii» js^l |i tfr^^l dlJi 0\r jjyJl 4j^wji,aJi 

.iil jJjAit ^s9%Jufi ^ ^IsiJ] i;^!^ ^dUj Sjj^ J«^^ 

of Ju^i j^O^i jtoij JUi Jj^i J}^ jtX J>i 

a 

^ jJL SSlkIt J-^ jl UJ^ .d XjJi jloJrl ^ J (iSl^Ji ^•A^Vl 4>« ^i^) 
fl—^f L^JjJ^ dJUai^ OjJLj Adl^Jl iBjjJl gAjJ Ja?-'^ ^-^J^ 

.4Ai>!Al dOjA^l dJUldl j>l jSPi J JijjJi 0^j**»f 4A3jj)) 

.U&|f ^lIsAil JJ^ Ci'^ (AA^f UJ^j 
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^\ jiUJl c-jJ^ Vt^ji^Ji jf^j Ci^**^( cOUjll JL?-lj 0 j-^aP J 

.«4^b!tiLJ^l 3 Aji^^t t jc" Oii ^Lb^t Ut 

oijjastf i| oij^r jLt Z Machine i;a^ Ol^^j tSLljjla (jat^ ^"^^ 
J^U; i^\sj\ ijJJk hiff>J\ hLS^i\ jJl^ j^wX* jsiu L;!? j3t \iJ^La 
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Blood Types 
fl897c^L!ii:i^VI 




tia^i* .•J L»( jSTf h'\Jr .CjLU V-^yri oUUjJI ^ ^1 i\J-\ } 

J iJUft Karl Landsteiner ^.iiAOi'i JjiT J\r .iStJuT ^1 
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.^j^aJ) ^..^sju ^ 4^U^ ^^UJi 

,>-j!J] Ujlk* Aiu3r foJi ^ .«B»j «A» Lfts^j^* oy^ ^5'^ ^.liAJiiU jlkf 

AP J4J^1 dJLft ^Ut OlSUU A^\j AP ^Ul AiL Jtij^f J c j^i^l ^JL)i Ob ^ 

.«0» ^ >J» iiJVili AP yj^\ dJiA JIp jlkti .OlT ^jP:kJii OUL fOJl 1^ of 

.\— »fJir J— ^ JpUsj Oil ^tj ^ ji dUU cBj A c^f JpUsj *i c^iJt O 

»Ju^^\ J Erwin Popper y. j— » uijj-^-! a^j^ s-^^ ^? ^^j^f i^^^ * 

J Alexender Wiener j— J iTjU^ dUJiT j c j»1909 f u- JUt^i JJLi;> ^jjti 

,j»Jr jslt - OMU-Jt J 4-y»\i-l jaU jP f 1943 f U- j)5?xlU J.«jw Jt ji >fc J SJIS 
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.(A, B, AB, O) y\ oLJ^i di^ ,2Lflj>ia jita*. | >^ 

!ipji 800 05 •^l ifOJt y ^Jji\ 
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Electron 




1 joJ-i uiU^T'i! tJlA US" .djJQi jiuflj l^Jlp ^1 ^ o^lii iiJ^ 

0 j5L-f J Joseph John Thomson i> >^ ^j^r *-^oJ^ 

J^.L— 'JlS" jci^ e-wl^ fl884 flP ^^^lap* .5.bjsflJl A^-dJLAj 

(Jls^^I Ji o^LJ AjjIs^J j*^ j} ^\ jPr\ ^ t^JJ^ J jualS" J ^jjaH 

.flP jJ:^ dUi Oiu 

Julius Plucker^ j^^j^j^y^ iJ^^^ * ^ 
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.^^JcL^ — ll lJUk Jai o jbusj ^jii of 0 j-^ ^ 1 896 f IP J 

in ^\ ci ^ ^^^-J^UiU Ji?" 5jJL3 C-sJ S3i^ d^U AJk* d^la^ d y OUs^l 

4 ^ ^ J^l^^ AAJtit jUya k3 (ji^jAj AJJUlf 

.^Ult dlf "SU 4JU a^ii^i dJLft jL^ <J ^ 

jfiAsll) <J\ yi'il ^ .0^1 tJU lAoJ jt ^1 djiJi Oj-^ ^j^f 

SjyT CJVT i^^^Jr^ ^ils^ h9%Jii\ .^^^'^ JJUo^ |I j Aiij^ <^ j^f 

OjjjjJl AJbT 1000/1 ^ Jif Jj^- Ot c-^ cJlT »jU 3JbSi .Uii ^'UJt 
|t,j***5r jA-^t ^ jsili -dji 4>* J^^ S?' "(cft^JJ*^ *J^) 

4S\o^M. r ^ j^-j^ ^( JJUo^ of Utrtii* o^lio ^•^jj A^j^i jp jjaIi jj. olu 
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George Stoney lijs^ ^jyr ifJ^yM^ jJ^' 1891 fip J 
iJL-ft «Ojja^l» electron (^y^^ ^Ja »JLft ijbU 

4-^^ 4^ dUJb 4jj^ Ojjii oU;^! ^J^^ 4^^yj^^ cM^^ Bequerel 
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Vims 
fl898e^Li:^VI5U 




^ ihiiiiiiiliss 

sijeriiiick dX^j^. 



iliJl l^^^ y^oJl jfi oUjj^l jjsnj J .aJ^\ dUj ^ d ^Uj 
( lil Ub ^jvs^i) (^'^^r^ ji^i--^ ^jJ ^^yJl jlUJl tiJi^t 



Ji 4JjUH» lit 3L^ 0 /jfu ^ ^ J .AA^ail U^l ^jb^ ji-nU l^J? 
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j^^j ^ ^ J^^ yj^ ^ J trabies ^^uJ 

^*lgA^jir\AsiJajJ^hiJ\j dLiJi j^J^dUi .fl885 f Ip 4^^5L^i 

tobacco ^yLfAj-Milt ^1 jA 0\r s---^ Jj»lp JIp Jb-f aJ jSui jl y-T ^ 
oL-?Ui Ji jjt JIp j^'Uij-J iatf Jj a--J (^iJij ) mosaic disease 
Dmitri jilii ifj^? — ^VJ^ jl^ ^ 1892 J .(5^ ji ^\ 

Jfij—^ s-ijl^ ^^^^ Ivanovsky 

^^f.^y\Jb\ ^j-Jb .(JjUJI Ui^* fr^^ cH» ^"^^ X» ^'Ui^l 

.Ub- A>u\sj O^J 4.^aJbtx^l I jUoaIIj Jl jjSU J;!^ OLUpj 
jiuJ iJL^j ^jss^t jji^f i jsrjj ^l&PlH yMu\ Jai j 

Martinus si^—^iij^, ^ >eJj^ 4^*^ >^ ^W^^ fl^ jjS c^l898 f uli J 
5—! > ^L- .^^* \m . ■■ iuMtfl t J*) J?- J Ak^ <i( Beijerinick 

^ ^UJL vdLjjJ!K^ O jSpl .U^c^ y AUdi ^JLP jltJ^ U iUj^s^t 

frb b-ia ^ J* jy Ai( (f 1895-1822) jja-U ^1 ^uil Jjyw ♦* 

A /» .>—j » *J-Hij>r 9 «^ Jil? 4^ a^^ Ji UT 11 4^> c^Ji^t 

4_U JoA^ UJJIP J c j^b U^bi- AjU^ J) ji» tJUb .O jl^ 0^*^ ^ d^i^td 

ojIaj: AJLi-l JU^ jUaiVt Jiad 1940 fU- ^) jii-^U jii ^iU. jl OjjjUl SljAJt 
jfiS^U .a] ^1 Au«» (^^Mi^t J A«.^li liriCa) J ^^j^^ ^ J "^-^ J 
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i^.jf Friedrich Loeffler jUi jJ dlj^^y ^a^i ^uJ^ ;^1899 fip J 

foot-to-mouth (il f J— 21t ji> J^u)i c)L 

Jj— ^ 01 0—}'^ i^ulbj bjis^i j>» OjSO Jts?t5-Hi C*-^ j<ua)i OiT disease 

yellow fever t-t jfl,,^ h ^ dU^i oi Walter Reed 

t j^^j-^l Jijfi i} jHi ^j;? jll tJLA ^ JUj j .di^ i jar ja ^JbJb 

y_^f jA 1000/1 -OL-jjill (DL ^^^1 ia-^j)» JUaT^* iJUfc ^( 

j-^wasj ^ij c«4jaiSlv oUjjiJb) J? rhinoviruses oL-jji^i J\ 
cj^j^) f^jJt oL-jji^j^t .J3^t ^ lp>i 180 

J-_iUi fjs^r' (i! t^^r Jey) oiJLJl3 jfr jjsJi c--£f aJUp dDJiT dLjjs^^uj UJi^i *** 

.rrlt ^ji) Ujc^^ ^ji^^ J^js?^' « J (^^MjaJI Jia*J Ajjii-l J ^jS^* 
4j»3_-^UC LU 43j^ OjtfsJ- Uj U jlbj M j^i Js- J*iu |l .(j^l ^!J\3! 
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Mitochondria 

fl898 ^L^Vl4i. 




Carl Benda ijijw J ^uAiufiti 



.51 ^1 AiUJ-c^ y-^i Aey^^ f-^yr^^ Oi^ ^ (^^^ J t^QaiJi 

^?*J ^^tJ^ Ly^^^ DNA— J» Uju; jTjsiUil oS a^i yJi ^ 

j^jUi ^^^^^ J 4^ Ob lit oUlS' liMs^ dJi ^ cdUp 

idlkiut ^1898 ^iU^Tt jLi 05) .c^jiil-i J^i ^ J dJJiS'j ojjkjj t^yUi 

jcL-JULP^l 665 Robert Hooke iJjA o^jj t^jif^i OJi^i 

1841 fl— P J JJiH » U iJubj t >^ti jfcu>» Jlp bl:^ 

^^jT Oirjf if 1871 fU)i J i\p %\j^H\ c*b 
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\ . «^ J — -Sit J<>Ua)t» uu-i h jii-s SpUaU oJUOrr ^ Camino Golgi 

j—U-i aJLjj- oi S^Uj: Felice Fontant Ob jd ojjJ^jSi 

aM J-gjcu-i Jjt Robert Brown Oji^ o^jj t^JLbSL»'ii oiTj .^nsi fip 

j-^ »Ut ftj— Jr 5t>Jt oL ciJLi'i Jjt jjs^oj UT 4«ol j\ nucleus 

.4^1 u^^yn Wilhelm Waldeyer ^.oJli 
c — ^ ftUSi u*^i ijjuu oS ca^Ui oja^J* oiT 4f 1895 Jjli^ 

JT J>-b (OCiaiJi Ujfl^f) iOP ij^j ^bjSLij^^ 

.4Jb!- 

J j\r ^Jo tUUi f 1 857 f\p J^rj ui^M^ i^'ii* 0^ j 

0-^ lP^J^ 4 (1^^ '^W^ ^Wj J.Carl Benda 

W"^^ c /^ — ^ jf ^ microbiologist ^ ^r^--^^ < jAlfcf 

.i*u J a^l^ jsli Uji 4«u Ui-i Jj^-b 
^ (4JbUJ JJUl ^iaJ» frjJrl) t^jli-l fpjyuLJS fl898 flP 

c^-^Ti jsli oL-i« JlP J-^ of 1^ ^Iku-i 1898 flp aJ J'dU 

5.,> 0 ^^.J^ 0( JU \if IJLLJ JJL^\ .U Ubi- frULP ^puj:jlJ\ J d jJuoll 

jf mitochondria ^ jJLbti JiCi JIp ^U^i J-**j 5 jx^ 
ifr jsr cJlT liL J dOirt ja» cJlT lit lap jTJJ ^ UsaI bjOj j^jsjlli Japf AiU j 

d\jJ^\ J*)U 431 Jlp ojoi frUUli OlT 4^1910 fVP 



162 



.ajb*U ifr\i-\ j)U-l ^ %90 J* jiTt jjjj aJlt 
L-4 jfi^^ DNA— )t viUac bjju jT yA\ 4^1963 ftp J 

C_^^j ' Ji^^* ^ ^J'U/'j»^l OUtT OOiP c^Ult j^jll 

OiHH 0^ Soj^ 5 jdwJt Aijibit oJUb j>» Jiisr li? cUfc j^ul-i DNA-Jl^ 

cdl— (Jj_J L_g;rUi aSiUI dUi J U -Uil-l aSIIp ^ ^bl 
4^ jL-j ^UllT aJUJU s:t^^ Vj^rb^ y cOl5A?tU dLJl3 A^rli^: jf 

19j 12 djoS ^1996 f u- (Ui ^1 j^) Belinda Soszyn jij^j^ 

5-0,2) LHijvsS^J' (i^j^i- ^/r^Ii-ij/i^' f /^i^f J.^jis^' 

\— U^'UjJ 4Jbi-tait I 4U^J^ ^ jil frLU)l ^ - (i^'Vl 42ilk;^ 
jaJUll ^'U^l ^y. ^1 .SJL^jlt S iJU<« Uf-lJ 40U ^ j^J ^» J DNA-J< Js^ 
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Radioactivity 

fl901 L^L^Viai^ 




c*-J oijiJi liUj J ^iUaTt ji>f jijUP je^i ^1 j 

tJu^'jl lJUb ^ oil .Ifb^-U. yup( oUs^ 4^ Jb liUj d juw» dAJU> ^ 
c^ji JjJlJl ^U)t bl> jJIp jTy IflJ U j-bjJ Ul£ Aiisi^ t^jjT JJu $.bjjsfl)ld 

dijjsTaU i^jjkf jl^' 0? Marie Curie iS^/ ^jj 1896 j 

frt J— il Ub ^ 0 ^U-il Jj^ -^^J^T j-UUJi 4dyu JlT U J?r . Ji 
jj^jjJl 1^j3 d^;^^ L^jl* cJUjo-*! .Ji? •^j ^ t^jJljjJi 5iU Jj^ 

ciitU tiJOidi ^iuJi Jj^ SJb^^i ou^ijji ^^^oflsJ Pierre Curie 4^ jjT j^si 
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J>l^ jA ^^^^ i?UJ) \1a ap:im^ t^^^f i^lJJU aJUaIi dJlA ^ 

frij— ^^-^ ^ J J (.tJU^UMi^ ^ (^^J^ lM\ir\ 

j-^ ilS ^ 4$.UJi> 3^ ^ ji S jt JbJLIb 01^1 JlT 021 .OUl u^^r j 

^ ^ 

■,L-JL..t ij J ^ jjJJ I J I •Is!- ^ C-s^i» 1 898 JilP J 

^ j^t jj^i a-^r ^ jsTi ,^UA)|( i^LiJi 4i( o ^pitchblende 

J— ^ CyftUi .LpUJt»J JaJUl JbJJrl j^am)! tift jA 4jI^U ^^Lsj U JT OjSo 

tJJU-Jt c 1p tj4^lJ-i J l^iif cJrfLi^ J*^ Uj^( c<3 jlA^ aS 2L.Ul-i 5ilit 

.UVf 4dLU- ^ 4A;;k.& J 

djJi yfi ^iU Jj-,^^ (J-^J^^ 4 W^J (•■'^ t^js^ljjJ^ IJLP j^T 

jjJLa A--:^! ^\ c3j^ b-rt-^ f*^ '*3^? i/^- ^ 

|t .dji ^Uj \jA AijLJ^Ji (JLa-»l 1901 <^jU Jj .jijuill ilftirjjJl 

Ulitil ia^ jiTt OlT AiS dUiT ^ ) f ji^i jJi j *(iJLJjj ^^^l IajUL 
0,0035 A—ijj ^jjii J\ ^ jA \ jjL^ liriy 4^jU o ya^ aid .(AdU^l 

jsll — J^Jji J W^JJ C&j ^^OjT ^iLAS UjUL ol^ Ifi^ 4^ J Sj^lj J dU3 J * 



165 



Jfi\ j^? 5 j-iii-^ Ob ji c j^>» ^W^l c JJ*U^ fJS' Ob- ^ ciftki^ f'iTj :5 jft^ 

y3r c-A J t^JJl ^U-i^U 4] l^is^ <^jU cJ*i of Jj <,(j oljJ'^lS' 0 

1934 f dlJi J cAi-*! jOJ 

j-i^ i^jjS' <^jU Ja^ (I .^2005 f IP 5 jll;r723 J^? 

i^jl Lft— ! 0^ -Wj J< tiaii Jjji SjJbr J-^ ofyii Jjf UjT 



jL-^ .OtilsS* J 0^ CftiJ^ Jj' J 4(f 1911 *L»-^1 4(^1903 frUj-iJl) (JUI^ 
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dt^iaiS CiVojSa 

Atmospheric Layers 



^UiH j« Ujtj t^aj>J tl^aiUf tU^lj*- Ot^-jOi l^w M> JT 




Leon Philippe Teisserenc 




4:;JL4 jS'l jir\ ui*)UJl Up OlS' Up 5jSj ii^l dJb: *i jAj ^ 

I— JU)t OL-8Ja)t .^jlJLa ^ Jjf jjj OlT 

^^jf J ti3*W Aii^ 5jj-^ J jL 4dUaf t ul«f JJa .Jp^^ ^\ iJ^\ 

Leon jj— > 4>4>— ^ s — 0 j_J <>p 1855 f\p aJij;» ^ 

iUj*ii oL-i J J 4^jb^i / jJJ L^j Philippe Teisserenc de Bort 

(i J— i oi J— i/ ^jJ ji ^•^^j ^ jsT^ ji-u 43yw ilS jp ^^,^1 2^ jjj ^ 
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i— JjJU OUlJ J-^ C-i^ ^IJ 5 Jl C-kjj JLi j jjjl^l 

. jd- ^j^ji A3\ j^i a> Jt jjt dUij y^lWi ^\kd\ o^u aJLJl 

cjj^t 4^ jii aS^ \j: h jju^ iM\ J UJy ^Usdi jjj u^jfr^ ^ J 

( Ja^ cJU)t dJUb ^ j&w ^ \JJ^ .JSui) (S Sk^Ut aJU)^ (-Iaj^ 

.U5 ji» tJub t^ti* oij c(J--» ojU ^ A^rj^ 19) 

37000 J? 7) 11 ^ JIp OUJ^l 4c^^^^ 

4:r 53- djlJL4« jsw» JIp cJadl:^ j ^Ui^^it US' dji^-l cJ3 jJ 4(^03 

jj— i c^j-**?!^ jj*'^. c?*^^ i* J) 48000 jl*J 4JtjJL^ 

.(4Pji. 

L-i*543 J— ill frL-j4f dJLtb. (3!^1 fj^ j^j ^r*^^ 

^ Afi!u\sj Ojj^ .UMt J «,Usit ^jA^ i^-)" M.ii i:;^^^) ^Us^^ 
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Jn? * M ji troposphere ft^^ iiJJi Jl^ 

jl stratosphere ^ — l-sWt Uiali t« jjds l/y> ^^IJu^ ^\ oulT ^ 



J-ju c^JJi j^i ^ ^ ^ 50-10) O3 0 j3j^< ^ Aiji^t UiaJi ^ jyL- jj) * 
,^ - 5U-U d ijiu-^l J jiJl 4jiASl ^ %99-93 
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Hormones 
fl902L^LSu^Viaj^ 




^ Ip :cJaJl ^ Jjbill ciUsT^^I iJlA jcsili .Ifol^ ^bl JS' 

^t— lapi J— a iop-t J 4;!JLjiJt J ijJb-fj iendocrinology ^•uJ^ 

lAjUPb f-j^b ^J^^ i^Ji^^ Clir...t^ clijlf ^^^Ij ^3U^1 jjd 



i^U^ jJl i?LJL^i jiu- ;j>1894 S-ii jjJ-i J* SLjt aUL. 

JJL_J| oL_i Edward Albert Sharpey-Schafer jil-^ -tjjU o jJf ajijii 
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i^LA\ oJLL iJaJi John Abel J^? cJj^r t/ej^V^ kj^^^ ^ j^? 1898 

\Ju^ j-^ iss— lU^I aJL»5S3< 5^di J-,ai J jL:^i t^^'l^l l^jsS^ JS j ULL;^ j 

S—i AiJJi iiaJL* ijr -«jejiissdl» y epinephrine iAU^fj JjUJ» 

Jokichi i^^^ ^^^jS'j^ ii^^^ J JUpSI^ Jsrj s--^ ^C^y*^ 

4Jj hjjL ajl^ j ^yL^i)!^ jp A^uk^i A^t^ Ju^ iJjji jj J Takamine 
«OcJ\— jt adrenalin UUr'fj t(»1901 j^Ip J jl;^ .Ujlf l^lsii jSCc 
.(^i^i) SJljj^^ii ojujt 4JU^\ 4juJaJ\ d^llt Js^ m:^ 

.U j-iiJ J-juJ aJUj JUfli^ ^JJ^ 

uf tWilliam Bayliss ^^r*^u ^uLj ^^ju ja os^/is J uijt OiT .A-^-iaii 

.Ernest Starling 

JLj lJUrj J ^( J .^ydl j^t-U UjsJU d$.l^? J 

.L^j JOA^^ Jj-^J ^jj^^' vJl^ 

Jl f JLJi <^ j--^ J'ljL^ ( jSLJi» secretin dUr't u j() JJUJt iJLa Jiai\3 
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J L^jJlp jj— y-^l V^!^^ o!>L*»l ^1 UjJUJI ^^^JbU ^ j3 

dJL- ft cA^jJ «oUj^j^» ji hormones ilaii tfl905 fip J 
P dUij «OjjB?jj^i» cortisone j» ci-^^' 

cO^i L^f .Edward Calvin ^ j\ ^^y^s f 1 935 

^1 cRobert Earl Hughes jjs* Jjdl ^ ^jj liiu^ (pLa^ 
fl—P JLP (Jfcj 1067) fJ£' 484 Oji Ol^* c(lu)t J 
Uaii ^UJUil cA*^) cdJLft A;\dj Ot Oju .^1958 

.J JiLi ^j^^ ca) jUsj OlT 4^JUi 



oLJ'j?- tJ-^^ Afi'b aj^u» 4j;ij^i J (lit ^Uffiui 4^ dJLA^i Aj>^t oudit 44^j 
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E = mc^ i£J = 

f 1905 ciiLSuSVI ii^ 




A-JLiJt jij— k» (i! 5 j-iL* Oili J jJb ( y»i (f 1928) ^ >4Ji J^^JIS^U 
huj ^ ^Ui t Albert Einstein ji^T o jJ( J-^ 1903 fip J 

^'j-^'il^ » J-ji^-^ Ja^^*-^ S-J^ <^^^ Oij^J 

.UU ^jJUll ^j^J AijilsJl As-^lj^ J c^j JL^ .jlUll 

. Jl^i dU? ^ AiU?- j^l^ ^^.42?-- Ait JIp JOj 
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jj^ Ui*>U j>» cA^JUi jl^sli oU^i UJ jili^T 

^ .l^Jlp JbO^r jjls^ ^U^lj cdJiidl V^jsiif JjLJ^I ^ ^j^l kJL»J lil^b 

^^^-Jp ja^jsJ^ — ! *^Js* Oi^i^^ 4^1904 fUll 4^ 

^Ij— iJt j^fc ijlJJUl j>» cijJl .tjLii lJUb Ci-^j isJpbjii oULJ-1 J*^ ^y* 

^Ij— flit — I I j-5>L» ifcUjI jjib-iuj^i 2Lj.»Jl Aj jkJl jl j4aJi \^ 
i-JLiJl ?rS) J J— ?- ej-i^j U^ti^ oIj o j^fj (cJ^jJ^) cijJij (OlSil) 

jf jS J) .j^jJl IkUj tAilsT O^bji 4AJjk ^bjt UiT t^j-iaJl s-*>J^^ UiT 

aJlP 4^Ui Otylk JIp ail^ Aii^ ipU ^tOpiu^b U^^*^ \Jl^\ lJUb j«rtj 

.L-SOall^ U TSi^ Ob OjSj Jb *j ilfs^j^ ^Is^jb jJcS Sdlil CJlT i^^ 

1/ J 4yoi«-^^ uy» i*^^ 4>a3b ^ \JA oL ji\sJ^J ^ 

Ji^ Ji^T OlT .(f 1847 cjal jf*-*) 35^^ J (f 1789 cAjjI aiaS3» Ja^ 
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L^L Jisiu. jl .AiUiIt J als^t ^ Sl^Udt Sj^t ^"^t OLJ Ujt>^ jt (jft^ J 
jAj Aldous Huxley ^juji J\d «jluJi» .a^j^i aiUaJi ^Ui^ j a^^i 

Jji\ 4c5it« - c^iVl^ ^\JLk^'i\ lAiUaJi oJlA 4j\SLaU iaAd P 



^b^j^i a-i-Jr» jlult) djifiJi yj^i 4(1^1963-1894) t^jif^i ** 
(J-^Ji UOfi^ tr* Aji^ il^Ji^ 4(Brave New World 

JjLiJ 0( Jb-lj 4i;f J hi, Ms aSlkJl 01 4(^^ ^= it) AJiUii dJUb Jj»i *** 
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Relativity 
fl905 L^Lin^VI iix- 




.4-4 jJLJi J jfiji^ ^j^j ^ ^ 

^jibll 4s«.*tjd 4] cJjj 4^.U^t ^\sJt^T CjU^Mj A^jJla jiJm ij^tj 
J-HlUJi 4JIP C-«5'l jS J ^t J oUi-i J SJU'UJI iJUA 
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^L-nJt J J .4iH fl» aII^^I LjjP i^'llpj Ol^lj frJUj dfrtjj ^\ ji j\jiff*^\ aA^\ 
4-^-0^ 4jj-^j-J» ^ij— o^fri ^ Js^twJ djfii J ^-JlS' Ugbjj Jo^ tf 1902 

.Aj^Ti* 5JU?j^ ^^pJiJi 
(^1904 ^ J—rfj f Ji ^j^j-'J* J j^j 

i— J y:tsi\» dJL-ft Ojj-,a! AjL dj^J ^UJljT iJj^td . ^UJjI ^ Ja^ IOjwl* 

Jlff^l c^br J*5b^- <^ j-iJi l^y- cJ^^ j) J .AjjilJr^ Jjuj Ob j;**^ 

J Ulj C^l Ji t>j^\ Iaj?- OlTj J^jU jX^ OlS" .djljJr ApjJ-I 

ja— t Ja^ ^ jjal\i .4-jiUr» Ji^^ JaAj ^ Aj^y- (Ui ^-^U) UjjlaiP 

^UJLjT ^IsPt .^Ult J 4*JUil OU^Vl |»iapt Jb-ti l^y- Ojj} Uj^ iil^ Ol^* 02] 
C^^Lji SOAdt JjUII JIp ^ j^l kJLJ aJb^l «4^ilt Ojl;>dl» dJUt ^Jl ^ 

4j jkdJ UOp-J J ^Ji t^l905 a-JLp iJLtf J} 14 J^jf ^jU? 4^ujt aLJ^ ajIsT 

.(4^U— li j( iuU iPj^ ^1 j»l-crSl JlP Ad^ialt Aj^l 4J?^Ll^) U..J< 

c— Ia^ Wj^j ^jfi^ ^^jUi ^^bj)t iJLa jijiSsI cJi^' 
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/j-3ri (lull a] JiWj 

.I'jL-iw? .iT ^ptt^ Ltu ^^^aHi 0 jT ^ bUiPl ciJbj^ JSLia \ . y 

^ j-4Ji OjJy JJUll J JiiiU Jiitt (I ^\ Js^ ^ 



,^_JU^ tijir 14b Ait ^^yJi ^ 1921 tbj^t J J^ji ojlbr ^ ji^J 3^ * 
Robert Marc Friedman dUJu^J iJjU o j^jj ji cj\ /iit j ^» 

U JilaJLaT Ot t2uUH ijs-Jt JijkJl 4JJl^ 2-*^-^^' ^^'^ ^ ^ ^-^'^ ^ ** 
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Vitamins 

f 1906 L^I^VI 




Olj'^jJLJi OCs-Hl*^ iJj^j tOLy»liill j>» libjs^ v-,^-^ iftubStt cil^ 

beriberi ij^^j c^jJ* ' j-^^' <^j^^ 4>« JiiiJt oyju J 

jtiS—^U (JLiaT'i U> . Jj>l ^•^^ J 4J.JLJ jAl (J^\ ATy;*) oUU* bUi d^lP 

Ala^ dUij Oiii Ji jiJu Christiaan Eijkman OiXiT ou-j/' 
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jJi jJL^ J-3 dLIij yUi LJjd Luf Ju>*LJi jjJi Ji'? JlP ^brJJi 

(jia-— 1^1) jLil j^l JIp <uUt^ aTj^I ^IjJU AJ^j UJ^j .Oj^b^lj d y^L* 

.^^t 4>» <ij^»J 2,^^ t/U?^^ f Jl CTJ '4>^* -^^^ 

^ .1^ ^Ukll iJUfc ^JLl aJrUp ^ J jiv.^* ^^^^ 

(4,^1— Jj— If <^J^^ fi^U^tbJt OlS' Js^!A3 44Ji^l i) J9^\ jiA^ 

01 — r t jiLrfSlt jjJi J-ftxUiJ 0 jJ!L-J^ J Uij .4/^ t^jJl ji^y 4>» 

^ jJj sSij^S Fredrick Hopkins j^^ja viL jju^y 0\f 

OL-T J) JxaS:^ Jjio fl900 fU» J ^Sk .fl861 p^*)^ J ljUSli 

y j!iL-> .«C>ld js) jj» jt tryptophan Aja^b- Jp j^i* 

ip ,k-2d JUsia CJlT j] JLjill ^ik-iM.? *j J yi^\ out Otj Osr J c y-T 

OL-ufj^t J*^^ J— « I JLsxJO Ajjj^ (^Ukll J 5j3j^ ^^Ij) i^jull 

j-^T Us— dUUft iS^ c y-T jJ-Ao jtj dJ^3 tU 01 jiuJi J 
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t(f 1747 Lind ^ JiJi^s UT) scuA^ey s-^^i 4jU?)!i a^U)i 

^L*— pellagra ciUaJ-ij ^ l^^* Ji^ u;?*^? j^^^a jji 
dJiA t)L j^Tj .u fr^^ jf) 0^*1 Jj (fy>r) ^yrjj^ rickets 
oi^Ujt 4f Ui J) oUj|j:*JI ^^^lukJi ^^'lJi^ J^^ 
oJLjb jltti .(4-ij»^i ^y*^^* s-s^^ y ui^jj^^^J uc^Jj=^^ 0>i 

.«oUyAM)»» ji vitamines jJIp J-ifi^J 

2LJjjjilt a—jjsi^^i «e» ciy-i Jp\i**>o i^ui col^^i 

js^ u^j u >ia53 ^ ,0^1 ^ Ju«urfVi oJ JijJ V i^ij vitamins 
/OL^IOU jf^ ^ JUci't Jbu Ju^\ Jj ^yiiiJi dj^l 

Hershey s Sugar Free ^ JuH jTyJi ^ ^ 

E ut^M' 4>» %10 iJIp Chocolate Syrup 



Jl jl — Si( J jl jcaw 1929 OUS^T ^ (Afl^JUiJl jf) J 5jjV jf^^ yb ^\is * 
.|^jsli — tUJ( J lactic acid J^\^^ ^ 

JJ 44JUJtJi lioyL 4j-il jTyUU ^jl^ jS'\ ^^ The Hershey Company ^^j^a ar^^ ** 
^1 - UUL^ J f 1876 f c-^t cOJbai Ob*^ jJl J ajVjT yJl olT fOif 
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Radioactive Dating 
cl907LJ>Li^Vl4JL. 

a^tUl t^LiuSVt <:iA I'aU 

•I 

OJL-Jb J— f CJlT 4 Jb- ijf JU' .gU-Jl JPji\ jjA&y frUUJi JjiJJI 

^jLjT a^tj^ J j^wait ^J^^ ^^^^ ^JJ^J^ ciUsTl ^^^SCo 

((sp^^ yikJi OJS^) Frederick Soddy ^o'^^ JT iJ^i 4^1902 
^j-Hijjslij ^ jjJi t)( cJLJUjf V Ernst Rutherford j c-J jjj 

10 *> (» 

^jsr jA U Ji^ U 4;i3 jA^\ ^J!a») i^j^ L^UJi>} O^AUisji 

J— jf half-life — j e ^ i*J J UUJil aksJt oijJJi 

itj .ij^Jt frUj-flU Ufj frUjso)! aaJUp jcw ct^OiljjJ ^IP :(^1937-1871) ^jjij^j c-Jjl * 
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a-nfi ^ c— » J f 1 870 f Bertram Boltwood ^jy^y, 

j^-Jp 3-Hijs^< O^L-idt u-sT jsl J*^ jJ* 5iU ^j^rj f * ^ jjJj! 

J— ^ J\ ^;„n I ^^^^ J f Js^* JJs'^ J-JL^sj Ji ^^U-5>)It JJbid^ 

AJUi cJijjJw iyU lilt fjdjjiS^j jjJ^ dl^jyi ^ 

J J U«J» 3.,. .Up friJ— sji JLu cJji\ jA ^ -0 JbO^ 

Olji ^JLP i^LJ- dlJbu OUs«*il <,A^^9%i ^i\£ J .dyc^l 

UA\ jiO&I i;iJb UbT liLk» j-^jcu^l dUoTj 3aj^l jIt i2JjS\ J aiUsLl 

jidt jJaJi dUJJ ci-tfJ^ Ad I J 4^ jJtjjJt Ji^ 4Pj-j Adywj c^i J 
J J^JbxsIi \^jkL^\ ^^i SJdt <-.>L^ ^JJ^sJ^i JJ^. 'fjs^bja^ 

iLJb- JS' Jj .AJAjw ^ilC 5 jUP^ 45UL^ ^JJ^y cfl907 flP J 

j^s -ii-. t> jjL 4,54 Jt js- jaP OjS^. of frUji j^i-lj Vri^js*-! ^UIp jii * 
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J! Willard Libby ^ j^jL-jj jU.f 1947 fip J 

^LJ^jl? C>jta ,^y%^\ fJs^bjA^^ ^ J^ ft Ji^i j ^jl^^ ^^Js^^J 

45000 i— ibJ- ^j«4 l2i:> IJ^ijU- jUt j^l4 - Oj^ JUjc^< J 
^ 0 f-yr yuflj ^iUJ LpUJijj jtijlsl t tl^LdJjIa 4pLfl^ 
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Function of Chromosomes 
f 1909 kiuj 





|iJbL-,^ JL^ • JJ^^ J ^^jl^ uM ^s^'j ^ Jj^^ ^lJb»l 

(j;rlP ^1 cdUi O^J -t^J^^* -Ji'^ fTf*^^ ijiJJ^^ t^J 4>»J 

T. H. Morgan oipjj^ tfl910 fUJi J 

i — ^ ci jSsJ-t iJi jJiS' Cj\jik ^ jjiasJi i)( OlPj^ j^T U j .4^ jJ-1 

«SfJbjLJ» 3— i jp» j( The Fly Room oUft u .t? j-f- ^ j^j j! ^Jft*^ 
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"i) J d juw» lit 4^ y .oLmiI 4mjS Oliib a^Ult 2Lilj^ jls9^1 Oi] 

CJ\^' tlsJU .jvP u^jj^^ j^^ u^" -(tr*! 

Ifu-iji oU-i-i JJUJi dULi cJ\r cijft^-ij . iuJi J ^ 30 

OlS' JLil .Asjjij OUJ i^yUj 4PUr» JU^ IftjUiii 2^kuJ Aib-^l Jtir^i A^bu 

A— a - 5 OlPjj^ cf 1910 flP j>» (jy<^) Jjli' ^ J Lft^f J 
. jl^^^^l AniuJail 0 j9^1 ^ L^jP SJL^ frUuj Ojs^ A^li 4^03 j 

Uajt ^jjj Jj 4li,iiA;o ^ J i^bs- 4JUU« ^^^u^Jl j^V^ jS'jUI IJbb Jj»jjii 

0 j_JUl 4iijj ^ jt 4 ji^UJlJ 4^jU? tfrULJ JjiP ^.z**^^ J-.^ jl 

.jjkJt '^ij^ jUdSil Ij^^ dM'jjA 
! Jj»^» 4-J- b J .5JjU;r 4*bi 1237 d j5 jbw J 0\Pjj^ ^^jii ^ ^ U 4ftW Ja£ ^ 
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aj^ .A-itJ? ^ Oj-iu ^bjt Sj^j ttUiJ cJj-Ju JJrl iJLa JlT -gi^' 
Otj-^f dJL^ 2_^tjJbj -OrJ^t ci^b^Ull y JIp JJU?] c^^;^! Otjik cJJb- 
.^L^ SaijL ik{t ja* a^UiJi il^i oLjt Jlji^Jl J-^j5 1912 flP J 

iJbiEsJ J 45>» 500 ^ of i^liJt 4jI^ JJ Aaj^ (^^; 



(S~^ Ji> ^ 0^ ^ '(^^ Wjj^^ ^^f c^J^i ^^^^ ^f .S^Uli 
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Antibiotics 



V— kli oU- r .«5L-J-i J^» Md^'^* J* antibiotic Oi 

, *J)i ijii' jSj 4:;^J Sjujkil 

J— ^ u^^3 t^b^^J ^i-^ ^'i* .iJW*!!^» liuT^ 

4(f 1928 flp Oii-iJ* ^ ) oi^Uli jjr y .4yL*J3» ^^^Ji 

•C?J jil Jj^ (il ^-^^ ^J^^i 'cT*^* 

J_>^ cLijA^* Uit» AijT 1 854 f IP udli Paul Ehlrich j^ji! Jj^ 
^iL— ^» ^. ,/> ^JUp J AJif J?^! d-jp- tv^^ J W^W* oUtjOJl Ji^ ^jjjjj 

JLHlUidJ — J-oUJl CJlT Ob'l^l ^1885 fUJi J jwaJi 

^ ***** t 
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^'L-^b dj_5»L» iaJjsJ djJjli J-*aJ aJWs^ ^^-^ J tlgo-ii^ J^^J 

J ss^i^l 43jjju»j djjU \i\jjt>\ jtJjd! f^f s-*^ ^^^^ j^^^ 'Oy*^ J^-^ J u^^^ 

C^JjjIi.m lb tJL-Jl jL^;?i-l3 ,4jtjg^M. 1) 45\_^U^j ! ii 

4_jU-r J— 4 b i(jJ^\) iS y^y^ Jp ji^^ (.spirochete 

^1 olT >i 606 (•ij >i Jl J^j oi jtj OtT 1 907 (^Ip J 

100 jsTt t^yrfj «0U salvarsan dbr*i3 t^^i 
— ^ jJJ d^i — Iflpjj lpLw? ^^jj ^ j4 

.«OUjUJUjj» neosalvarsan 
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.aplji chemotherapy 

antibiotic jtJ-t obUa_Ji 4_« j-;a_j2 t^Ldj^ jiL2^ 
^ i^ijj^i v*Xb :^5«tf^la)l oi«3*^ fiS^SU «resistance 

c>fM.rirt jusi .Sji^jt 4 ^ ^'^^ ^ ^^Jt^ ^tL^^r j^k^ cj^s^^ 
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Fault Lines 
fl911 t-fll^Vl iio. 




dUij AJL>fc>i^<> ip^jt Jj'^j ^j*^ 2f J**J^ f Js'* ^J*^ 

.Ja3 Adjyu Akj^Jl AiJ^l 

juU— ^ ciu^'i j^j US' Jj'i j)i ^i^jjb- aJUpj jJUfll ^ JjL ujut h^jH\ 

(AJbjt oULSJ JSl^ i> jk^ :>j9rj) tUJUll iSj^l t^l750 (^Ip J^^ 

Jj'^jll sLijJ^ ^dJA ^JUaJl jk>- i>lJjb 1 jUp c^1900 fUJi Jj 

.(^ jst-^l jjlkJl fOp ^ SJb- jji-^t Js- tyr j*i jjl ^ < Jlj)j)l JttL C'tli-'i 
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fip ia^>»^» iijx* J Harry Fielding Reid J^j ^jOJ <^ jU jJj 

J I joU? U jlSi^i dJUb Ob CJlT ct^.>-i J JjSl 4a«»l J*^ J .f 1859 

^JLji <ui^ U cij)i iJUft c(5 jJU' i^^uJi ^1865 dUi j 4jf^^ ^ 

V— ^lii ^ 1889 f ^ oUU J J 1885 f LrjJjJri J jjsTJl 

fi fi ^ 

,hXS^\ jU^t J U£f» tjibob;- l^buat 'U^j^ 

h J— Jft J Ai^j^t cJ^t JWrj JlkJt Jiurftj ^ Jbj ^IS 

cj^\^ Ji^ UjJbj cliLi 4^aS'y- tSjtOJUri jii^i ^^ojj 

hiJiS ^^JfliJi j^L^l y OL- JijJj ^ (il906 flP (Jjj^f) OUJ ^ J 

.4^ jiil dJUb 0 jiljji amIS ^UflP^t 
4_^tj^ J] JL^j JjiJ^ UiT jiii oJUb 14 C..itUfl..M CJ\S' 

Jj'ii'* fr^ jj S-r-J» OlT U Ji>J olj^r 

^ t45ijj w--*^t9 -c/^^ Jj'^'j 4>» trs'j '"^^^ y^js* 5**-^ 3^ 
01— M» ^ ^ ^la&»b SJUaII jyuflll JIp ^^^JaA oVb- .£}Ua CJlT Jb 

^ j( o^jflrj^ CJIS^ oJla ^juJi J? 01 Jlp Joj ic^i 5.^^ iJub 01 
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C^\^ db- J . J^lkli JiU -U^JU c4iJb^ OUlf b jjPwJl (^^..^^ CJlT dJUb 

^UjJUJt 01 — - ^J-^ ^^br Jlp Jfi ji\ jJa-J L5df *iUiit ^1906 ^L/ 
.(^6,4) uaS 21 j^JJ^, San Andreas fault ' 
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Superconductivity 

fl911 ciLi^ViajL- 




3^ .L—Si 4«;Uill jll J^) js; s. .ai'li)! ^ 

'^J ii^ L^J^ aJ»jj J ij^ ^ a^Jbs- J-fl^ J c^lUl J OlOii Oji jL»Si 

J ^ J— ^ yj J f 1 853 f Heike Onnes viU jJj 

JjUJ^I J AsJbjA CjJbr (4&«iitj^ . J?*^ Utuot cjCbiAi JU-t S SJlilP 

(d j-S^ 4;.\5J» Atj}j c^JLJ .UUllj ijwli-l ^Ui^i ^ j^sS^l 

269- jf c — ili 456-) 5 ji >i ol;r j:^ UJJi :5 joJ-l c-; jUj 
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Lord J— ilT ijj-JJi JJ uLi^s oS tSjJJi J^J-b -Uja:- oiT ciijs?j 

. jUai» >4Ji jt jflir ^ ^Ojj c*Kelvin 

d.— >>■ ^yi— j jUsJ^ djup cAijsij coUjjsS3)H ciiji jMi ^^i-^^ 

^^i-tf-Jl Jj 2u JaJs -^^^.^U 0 jy-T j^T Uirf .5iU U Jl 5 4» jlil^ 0 j6 

J Ojjd ^ *Jljb ^ jl i] .iiUaiu dUA CJ\r t Jb- jr ^ 

frL-ijJl^ flJ cTt^y cT*^ •Jijs'^ 269- A^ji UjS 

5^lis_-t'ill 4_Jl^yi i^f^wasll JLsf j^bji jjiwii: bjy y OlTj tOJb'^ Aittl^ 

Jl U^j^ J-^- hj\ obr Ul^U ^^jbt ^jf ^1 ^(^1907 J 

0,9 A^- j! J-^j 5^5 jjJt jJUlt JjUJ^ Jbju J j^ki-j of ^Ikujf ^ ciUuJi 
Lp 4J jJlii ^ ji iSyt dUi AjI^ ( jUall ya-^l (ijd a^- Ji^ ^\) jaJLT 

A a jJU fri js^» 3 ylS jjIp ai OlT 191 1 f 

frti^ ^^lijji 4LUa i^uJyj ^Ju^ J ^Ujj ^yujj :(f 1907-1824) ^ :>jjiH * 
William 0 — • / fWj ^^/r^^ .iiilftil 5 jl ji^ tiijl ^\ l^lujJlj 

^ Jl jcuS— i ut .aJLU-i ^<j^b " ^ ^ JJ^^' '^J ^Thomson 

4— y^^b ^-W^ ihJJs^*i\ jSL)!)U. Siwb- 4^j^ 
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4— ^jUli ^U) iL^y cJ\^ i5%aS» uf .ojJ^\ Jl iT^^Ut ii^jj 

. jjjjl ajjJ jAir 0,9 45r jO^ JiUi ^ jJLii Ju^i c5:>uJir j .ajb 

Sflr 229-) jaIT a^r 40 j>» Ji? j! 5 j\ 4^r c*^^ c^aji cijJi J 

.yufi^ SLu J iojUlt cJb:^\ jaIT 4,19 S^rj^ Jj^jll JL^pj i jaIT 20 S^j^ 

JIp Uj^ J-^i i2^!AJ\ UJiJ^ *i tr^j' 

^'U^! jlssJli .itli^t iJUA jSj ^ cjaIT i;rj^ 4,19 .Wii 

.«iiJUJi aJLj^ jaJt» superconductivity 

fl951 fl-^ (lull ^1 hjaj (dUi Uju) a3\J^\ ^ U aS'^U U dl 

.ifliUJi aJL.^ jail S j»\Se> ^jjij l^^kj k John Bardeen ji^jU o ^oiJ 

fjl jSTt) Jl^f ijl olflr jJb Uilill iJL^ jail JsS^J J ilji^ C-i? 
<t J -(iijJL-* i^j^ 131-) jilT Ssrj^ 138 j* ^LSJl .(2LUjJi J-p-Ui ja 
2ii ^ ^l^lj (>ai lll^ .<j-^lj J?J jJl J* Sp i»U J-C*l je» ilj^ JU*i-*li iJa^l 
O jSc—mj ^ jf i*J Odi clsii jsTf Jjjl oUrjJU UJUll iJL^ jali j-S^J 

jSia •ij Sijo^ 

45_ijjJl j-^^ jj*^l 4^1 cCERN Ojcu^ J ,2Lij>la ^Ia^ 

J'^L-^- c^j- i u^lJL^)! dO^lj aJU Aflrj frUUll ^Jb^u^l 

c)j^ - Obj-^U ^l_j ^^1 jU-Jl dUi j^l .^}^ jaJl 4iil3 S^b 

Talyana Baturina bj/u uuujValerii Vinokur j/jiJiSj^ uLtj^'i ** 
Alb- Ojij of Ifilc iWiniJi aL^ jsli Oi jSlc ^1 aJ^l ^ OU (^2008 

Jfi Mh\A*i iAj\AA ^ fjaiUsll 'J^jS' ^M^) ^1 J^l J J**^! Jl>'^l 

(^^..^^Ull Or^^l J OUmm dj^{ apUp J aJUmJLI jsit ^lill jLl jl 

Objlkjl 4Ai^{ 4PW J Jt >*^l ^Ull >l J^JiS 01 j>i(UjsPj aJs^l 4jLyi (^^1 J 

jslI - iSiO^I oiPUali lAjft^j aJVj^^I y» j*^l J 
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dJLA l^JLJ ^\ jUll JjUj dUi J 
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Atomic Bonding 
f 1913 LiLiii^VI iius 



■■■■ ■■ '■ -'^o ' - " ■ — ' ' ' ' " ■■■'"jij 



ji^Japf ^y (jb-i J ^ JIp jk,;^ OlT Uj tSjiJt ^yi^ UlT ^ilT U OUJ 

- SjJLJ^ 8ljw Jx^ gfftj OU jjsSi^ J jr *-iJ^» 4>» ji* 

jj» bap 4:j^ cJb- .4SlkU 1411) OUUpj iA^\jLit*i\ l^Uf (l^j^ c^^J? 

•c^ JJ^^ ^ Jr^ J ^ (1^^ 

01— T aid -f 1912 flp jdj-i^* i^^LJ\ (^JUsi Niels Bohr jy. ji-J OiT 

JL-JiJ ^ ijJUi JUjlaJl i>L jji iJj^f c^;;Pl^ jS' frbjsiU JojJL;?- Jji *A,.^J!J 

OUjkJl c^JL^ c^j^ c^^! -^j^^ ^J*^^ ^^W^ 4>^ (^^^ c^lJ 
IjU^ Jbtsjj j\ Ad\k JMt^ djtJU J J\Ji\ c)L aUUII dS^'^\ 

(Jbi iJLft vijJL^: jl j^j .AJU-t dJLA J J^w^j juScs-* SjiJii .Si^t J>b Uj) 

if 
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iai-Ull jlldJJl JL2d .OLbudl J OUUl ^ AjijJJt O jl:^! CJlT 

tO^ SJbJJrt JilSJLll dJlA 14 C^PjUJ ^1 bljjlt C^\3j cS^jJJt OU^UasIl 
oJL^ ^ Jj^^ .SSllaiJ OUjtJLl cfiUaJt 

jjs^ij—^ J— ^ ^j— ^ 1913 fU- AJlJ- jjj tJb 2^ 

djij cJiT cji jJJi Enrico Fermi ji j^^j^! Jbrj d^^^jt 

fljjl L-tlif Aikptil j^UaII O .4^s^ ^l^'-ft Obi^jSJ di^b- Otjj^^ 

til J-^y (i! hjoj^ iitty!^^ ^^y* ^ J^.^ J^jt is^ 

t^j^ J-^bU Jjl y.j-JaJ aJU*. Jlkil ^^'UjJ :(fl954-1901) ^^jJ /d^! * 
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Aiiyt JuUj jf u....^ Ofj ciLUIi l^j^s AjUb o^f Oj^; of ^Jp OlT 

^^\) Manhattan Project jsUu ^ jj-tj. viilij c jSL^ 
o >i 8a«ii ou*i jl» j4j^ ^ 
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Isotopes 
f 1913 L^L^^l 2li 





lipiil 

- Frederick Sc^¥ ^s^ ^ ^ykj %Mi2m ^ 



.4— jjJUt a^JLfSlj SjJL^t jej^ ^^J^ Ci^V^? .AaJ&II j^bJt 

.^jLiitt yUaj ^.^^mJ UJ3^ >L»an? ^yk^\ ij 

A^lJi\ AJis^l O^J^^b !uij cfrU-^tj ^bjjiH J 5-)b*i^ Jts3 j 

J jiU^^ — ^ J f 1877 fip Frederick Soddy >- dbjOjy jlJ j 

ci^.^ j^UiJl CJlTj .SJbJb*- J ^ Jlj; 4julil j^Ua)) CJlT 

.1^ (OU^t) J^liJLlt 
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.AitJLJLi j_^bJt ^ 50 Jl 40 Js^ ?j5 i U3 «.UJUJi OlT cfltJi IJIA UJ? 
4/ jja-Jl J jO-Jrl j^_JIp ij(-Sdi ^U)1 dJL» jjyJr 131^ 12 Jj 10 oa;ri ^ j^j 

L^tr J) CJlT U)t j;\3d J^ji 4(UtPj Is^j Ult jJli^) jAjtlt 

.Uli 3 jiJi 2it> ^ yj; ^ 4^ 4ili» 

LdJ^S J aJU Ci3^ J l^L3 jSj: aJLT hj jJlJ^ OJJbi jl ^Jbr 

OJL^t J? 03 Sop j^Up olj^ OjS^ Dt Jb V Ajt aIs^-^i oJU 4^:>j^ j^a^^ 
SJL-|ia^ 4, M.ft.^ I -Atl^* J«jis^\d .(^ jjolt J jjUe^ ^ aaIuC oui;^ Sop J 
o^ji sHsj>s (>Pj AiU (f 1859 f\p o ^jjj <J jsJ-jiT jp 

0) 

JjJLJrl ,^-Jp JLJit ^ J*^i Op-I J 4J\^J JIp iJlft 

4_5-JIp jTi — fli ci»-^ j-AaJl Oli 2-** -^J^^"^ j-AaJt 
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lilftJijt t«yilaJl» j( isotopes^, j^^^ dUJU «^^^*iJaJl» jS' c^jJ-Jl J J-U-i 

^u_A^» Jl«Ii if yikJ LjJJi Jijj^i Theodore Richards 

.(^^ 4jjlaj 4^1^ f J^JJ^^J f J9^b>^ 
,1-^ j^\slUj ^S^j^ fr^I (f 1932 J) djyj^ Chadwick 

i jJ jjJl ^OP UlC ^^Uij Oi jjl J iJ^Usil CJ\j jy jJ\ jfi ^OP ^yrj Jl^\ Jj&i 

4_J6d V^lkf jSJ J cyikJl (I j^ia (J^ (JX'S'\ id'^l 

jJLJaj JUwT ..tli .^U)1 ^Jaju U ^ikJl t^L&jj^ j^LA>* 
^....^f^ciA^ jjflt-.-^ ^JlS ^ U ^jji t)t iiLu^ j-pUp 



0\JUp J UamUi ^W^^t) 4,M^L>iJtJ (.t Ji^l J AjUU iaU AaJLII yikJJ 0} * 

f 1 jj^l CJ'iLJ- Aju-iSl^ ^Pt'U ^{h jlll iitA^b ^ U jt - iAls^ti^ aoSlj ji^flsll 
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Earth's Core and Mantle 



*ptf ?i . Brno Gutm\^mtM^ M f OA^Jpt 



.(frb^ jJr») frbji jtijJ OjJ U 5^lP ij^^i 

Beno ^ jr^y-^ j— ^ ^ ^W^^^ oULojb iuJU ^ 1889 ^Ip JLlij^ 

^ J . JyAuJi J ^i^r i»u?ij ^.NA.Mt 4jU j^i ilikJ J d jit JLft Gutenberg 

4juiU»" J (fr^js^ Js^) ji'J^^ Js^ ^j^^ J-^-*^ 

Emil CJjs* J c3i y»i ^\ ^UjSli (iJIp J ^Wfj c^ytj 

jj — ^i) Jj'i jJi ^ Jjyili i:^u)i jJUJi ^» jj o^i cWiechert 
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J JLjft jsH H\tA dU3 JlT 021 jkU i^ij:^) j^S/l tUjJ ^ Jj (jJrt 

aii ^ jcijp uf couUi ^ Js' /jji c^j^.j ^iJiT .(lulu AJijJj)! ouiJU 

oJL_?r\ ji JLo] .OlSl* JS' J iLiir ibrjUj 4jji oijit cJlT ua-p ji\ 
ji— p i^JL^-i Olx* Wj* shadow zone Jfe iSki* Uj^ 

iAlsSC OljU* JIp Ula^ Jiai? lilT j jOJ 2Lli j) jll Obr jl» uT 
cJJt Af^t ^^j) jit J^^ 4 j£ >aJt A^t^^ U^jSdl ji 

|I jAs-J^ oi^ jf transverse waves u OlT ^>^jp 

oL-?r jlt ^ il^uJ^i ^ jJ-i ol^rj^ oUUj diUfi; ^j^j^ 

frUlp l^i^ jlsi ^ ^ jyll 43liS;Ji J jj^l ^UJ- AJljJjJl 

2100 i^jL^J>5 't^""-^ '^-^^^ -Jj^^i" 
Vr— sS' >1 J f 1914 flP Jii jf J W SJL^ Ojlf J Ol^UJ-i dJLft Jlp frb 
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dLJi ^ 1938 f Ip aJp Jlu jlj jjiJ» JIp ^^J^ J>SJ^ 

y-^ ^» «P» y Inge Lehman OuJ cii u)^ 

Iji^ 1914 flP iLUwUl dUb j>» (jjiaJ oiOAtfj (SJ^jJ jJi obr p 
jJi c-o-t. — S U^* iJjU ^ jU- y-Tj <.JL.<? ^^1^ ^-J Jl jp j^i Ot 
J— P aJL-^^» JUsT'Sl ljUb J-fcTi oil jbs- y-Tj J^iU' Jl Uajt 

i_br ^ %90) ^ujj ^ ^ 
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Continental Drift 

fl915 c^l^ViajLu. 




jsfc-Hi H -jTl— » (1--^ a^lic cJlT t)t frUJU3< •lispi t jikJ (JUsTi JJ 
jjP J J>/i\ OljU c jJJ Jojii\ JUsTi ^li .jjUJi J OlT J^l cUi 
J— sr jJ jJrt oUJall o\S" u^-T y iSjtjU-l OU Jeui\ JJ 4 jSOi 

•j^j^* v^jSO ^J^Ij^s jHj^^ "^b^! jl^ .*uJj 

jLJi > o\r .cftJjH fl880 Alfred Wegener ^ ^>It jJj 

^L_p dLJij i4_ijJrt oI^^Ujs-.'jK y-S ui'iLjy j lAJLoj Ji >J) JLp 

.fl908j 1906 

IjL_» j>» jy tjl^t SusJa* t jS^l jl -Mdy^J l^y^ iJi»-UJl 
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^^^^.^St iiif^~:%Ji 4jtjU!i Jji^i SojtJbr ^ 4(1191 1 fi^ J 

^ CJlT Jiii JUf <J*jT SjUu O^t OidUAu Uif -U UjJt gr£kJ y 

Li^l i3 ji otjliJl dti Ujjar ^UUJi lilt IjPjJ ^ iji;!- ila^^sl* 

^1 P J jjH .Uj^r l^JlP jiju ^ 2Ljili OU jJiJ jJb^ J iis^t ia-^pjl ilb OUtAp 

CilT OtjUll C>( C*jSi JJ^ JU-^ Aiiaii f 1912 

j^)! jL-kJl jJt ^txll ij^r jJ jtk^ *5UU jjaju yjti ^^i-A^*! 

ifc jM^? ^ \— a^ilaj — - cA*s^» 4 jIj OiC .Eduard Suess ^j-- 

jfjj Ol—j ^^-jia3 tfirJjJr\ OUli OliU^I j!^ >ti ji^S 

4— ei>Jt-» ^yf) 0!HJ^* j9t-<flJt tSj^^pviaJ! ^*jJ^t CJ\y*^\ ijyfi^S 

<J y '^j 'ij^^^ ^1 ^^^^ ^ (V^j^b 
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U Uji Soma 4JUJtJl iSCtyf CJlT (!^) CtjUlt 43\r ^^^id 4sjjaj J ^ji 

«\_^u» Pangaea ifip jlkt cJju-u So^t j JKI* oiijVi cij J 
^l^jTi 5» ^l-Jp OlT .fl915 j! AJliLisTu jii 

f%^\ ^li S Harvey Hess Jji* uA-i^sS'i cUIp cwjti ujUj 

.^aJ 4iL.» 2ji^ J dydJt dJUb viUJb 

J— ^ if u t(lult J ,^^1 ^1 fikJ^ cU'iuJ.i :2Lflj>Jb jiia^ 

.CJb^ 4Ua JjJU 40 Ji ^ i^JLit J ((AjiJU^t I jUlt 
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Black Holes 
fl916^Li:iSVI2Li 





J J td^o^r 01 jT^ 5iVj jTuf j-Jl o jAsJi Oj^^ ^ .ajjU-Ji yr^i ^ i:;^ 

jLJl iLisA JjUj jia*-J* AjiUj iulAi Jl j;uiJ oSj tSa^Jbr i\jo^ 

frb J*- i-^ jAiJi Ob OjjiiS^i j>»jJt .^j-4J< APj^ ^J--*'^ tiilJirj j>»jJl 

^IJ^^I ^ OjOilt JL}! jsl 4j,2;LJ^t J SSlkU jJUail 0 jSj OB 

J tL-b-*i ^'"iy i^joj jij iiiic to-ryo j-Ji o jaj* cj\r 

J jjlsJLlJiT ii ^ Afi^ JJ^ Jiij 

O^u^f jl3 .4s5^i\;r O^bjl 4f»Mt uA^^ UJiT .A3b JIp 
.(^UoaU 4.«mIi J) ^ j^^i^ 

.Karl Schwarzschild jULiJjSjUA JjiT ^i^iiSt 
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u— ^ 4J jiji jb Jj( yiJj c(f jfl^Jt ST j^) 5jtjU-J» l^l^b JLUSJjJ jULi j^aii ^Ufet 
J) 3 iui^LJt ^ JjGi^ ybj ^J^J^ fj0*bJt 14 ^ SJiCU o^LaIi 4j|jk)t 
i^a^t ^Uf 5 ^bt JJ^-jjjUiA 1900 fUll Jj .(fil889 

OIjU— Oj-^f .(O^iW^I apj^ ^JU) IrfiUrl v*JlJ ^( ^ cJi <^ jjS'^J jiS'f 
jJUb UjT J bj;r>* jlj j^is^-t Od jf Jr^ OtS'j jJL-s-a .jl^ 

a— a .UUjJ UOar^jai ^Jji 01 0 U<Lj9bj» liUsTt OlT frbj-Ji ojidJ 4iUsfi 

OL^ y-t (i) js^y 1 j;>ull «Ui> «.U^Ij js^t (S't j^j J .14 ^\ 

(»--» John Wheeler Oj^r ^^^i j^') ji* jji^ ^ cJ^^' 

dUb- cJiT Jj»- j>b U*i 0»r (Cygnus X-1 'isSs-J' 
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Mark j^^j ^jUj J 4jwbr Phil Charles jljUj JJ 

^^jSi jA Uj^ 4i-» 6000 •bu Js' oiTj cUjjiji AjwLr Wagner 

.*fl916 flP dlJij cUO:*-!^^ JbO^ jSo: ci/j 

c^2000 f (j^b) <:)j3\r J sa^o^^ib ^u^^ 

Ja2d 5Jjj9 ii-i 1600 JJH ^ u^^J^* ^J-*f V 
ji-Jj a_-i^LaP'Si frb j-Ji o jidi djub . V4641 Sgr ^^Jbj ^^^p 

J 43\sS3l UiUlt ^i^ j*Jl O jAili ^ ^-itJ AdUT ^^^^^ 



^j^. ^j-jij j^u s^*^ oUPUi: lyiu |Lu)i lift 4J ^ (^iJi {iU)i * 
-(ji'iLJi aJp jjt t^oli ^ JLi oli AiL Odau d-^-) J^y pemphigus j^UiJi 
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Insulin 
fl921 L^Liu^VI 



— .■■ .. 



aUttJt ^by^ 4iy- bj ^Jjt ^ 



OUI jJ-i «S jUaP» JUMu«»i J Aijjb dLijJ^ J UL^\ 

iJT Dt 4J 5;>U)i c»j5r cJj Jj .Ojll jji^ ^^UJl 

^ 44— 4Jit cJiT -4i ^ Frederick Banting dbyjy cUIp 

dUi Lyj lij^ jLJt Jl! dULi* OlT 

- * * - 
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U ^!Ap J tfl921 flP j^^b ijAS?- 4;!t-s5 Ojil OlT tOii 

b*i4i-i jfi Ojyi^ i^lii OijUaJt d\i ijAi^iJiS j^xfc ^ .C»bl jJ-» 

aaJoj jyA« aJ (J^j Moses Barron Ojjb ^^^^ j>» jjsTjlU 'ili* ^b f y 
^L-jjrjl^-t b'^U-i J>i^ Oj-^l J3 AjjaII dJU cJlSi .^bu*ii Jl ^b^^SLU 

JUfl—^ i^^l^j U OijJ* i^rj^i JsS -Ujj 01^1 ^b J^UJ 

dj^UaJt Ol jiili ^ 4^1 f: aJUp J-<kPl :4jU^i aJ U aLj-h Ask;^- cJlT 

^ OL-T 01 c5 jij S-Ji^^ t/»b jSuj JUa< of ^b ^ JlS" cAJU UaP J 

JU^ J j^i Ui^ ^^b ^1 JjLJi djOS Jw-%j y-T uJir J UUk^i 

.5lJ-i jJ Jlp ASIA) 
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^^-J^l jSjK^t ^ .ilisi* ^5 jl^j^^ J Oi^U d j-iaP 

j-Ji» ^1 ojUfljJt ojLA JU- John Macleod ^ jiTu jjsTaJi jitt 
4— it ^ j^U jjsS'^i ^ UjJ ijcUi ui^i-Ji dLlij t*«insulin 

dj_<»^ ^yijJS'iM\J\ J ^ 1922 flP J ^ti^ 
^L^' J— ^ Jjt type I diabetes ^^jlJ I ^>Ji 

J* Uij-» U-^ ^is?• j^*J 
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Neurotransmitters 
fl921 c^L^Vl 



ll^ljllll^J^ 



3^ ^1 S^st^l 



Heinrich j?jL-A-jj-Jli jtui>iL-A i^d^i gi^sJi oiT 1888 fVp cS 

ji vT fl'ft J* uiJ> j^sf^i ji^i-t OL jiJ^i Jjf Walder-Hartz 
u^^i ouu uT .«a«^i u^t jt neurons Uic-i 4U*)\3H 

cfl893 Jj .uUi j^"^ ol Oji jiaAjJi j^^j^ 
o u^i ^ ijj^j^ ai> Camillo Colgi ^ / jlL^iT ^Jlkj^i ^u)i 
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J c^UoJi J 4JU jL? dllU of Hlfc clJb ^ J^y 0( Jb OljU^I 

jv-tf—i Ot jt 1 873 Udte o jji^t ^ J Otto Loewi ^ yj\ j 
J oju .cJaJ^ J>ai dUlP Jl ^j-i? ^1 tJj ^ |i Aj( •^j Li Ujj^ 

. JiiUj <Ju Oj^ 

.(fl920-1895) 

4-Jiji ojftP Ob 45b J 4a«-4Ji (Jul^i ot ji» 

-|i jJ^t O^br J 4uJJb- U «tfJb- .lJUb 4PUt Ot ^ias^ |l i^^Wl^ 

.isj^'i diiJb 

UJ— ;p iuiUasi'il JiP cijU 03 (il921 flP ja jj-AflJl O^P JJ U iU CJ^T 

Jp 1 J^lP 4-^ Jbrj 4^ilsii ^ jJl 4^t*5^ 4bU5l^l . JUJbr 4^j5 J-*5cL*->i J 

4_Jb- 0( 0 jTiJ U JS'.Uait 4^b» J dTj U ^ 4i( 5 j tSuuJlkll 4sla:^!5l» d$.i y 

.4>UU 4^ CJlT 4:»l]a^'A« J 

Jl 4^i J fjJU Jlp ^ .5^1 oJub oUJ t /JLw 
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j! jjej^^ ^i^Up (•J^ c*^ y-j 
(wwa — 1 jjw? uu !jU UJij^i 0 u!?!^^' ^ i (nerve 

^L_P jJl J3^U jj%Jt ^jiwuj 2^ U^LP J .OUfli-l tkU c J jSi cJIaU Alls)! 
isJaJl SPj^i ^ ^^UJ jsp!-^l i^^jli 4^ s-^i tkU i^lPjJi Jj^l 

J-JUpIj tAJ^jS' ig./Tt ^ J^l jsJ ^:r!-^^ jj^ ci 'M^iTi .aJp ^^a^ui j 

vagusstoff oiJUu aJUu^^ 5^^^ ^ 

s-s^ jJ Jj^ Jj5 tHenry Dale Ji^i^j^iJ 

\ — *r .«urJj^is!s — -b> acetylcholine tiaJlj^-^i S^dt aJLa 

^ ip ^1 ojLa Jl^ jI «4-j^i o!^U)i» j( neurotransmitters Jd^ 

-^•UJi J\ 4^ ^1 i j^i iiki* JauI csciatic nerve 




.{»^r>sl^ - neuroscience vUpV< (J*) Jj&i * 
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Human Evolution 

fl924c^Li:i^Vl4i^ 




OLJUiJl J OUi^l Cj»a3 J iJLft 2^ ^ ci/ yJl JfrUJ dlkJ 

Jjf dUOTj JitjSt jJJt pl-ftS jjkr <^ ^--ij JJ^ Jjt dUi^ ^JiSJ ^j\s 

.Upljif sLsjj j^jU Jj9- asejJ-i 

J dUij 4^1893 fip Ut ja--b oi^j^ejT J Raymond Dart o ji^ oij^jj aJj 
JuA-j^ J Jji? .^^1 ji» i^jJ ^ 

.i-HijJfVi ja-«iju aiwUi Grafton Elliot Smith ojJi Ojit^J opU^ 
J— tO(ift\i-Ji «i!5L» JLP 5ju^ 5js^ cf 1922 fUJl J cj Ujsi^Ap o jjMJ jS3 j 
^Ljuju: i^JiJLjT kjj^^s juij^ jSj Sjub*- J ^jJtoU ^^^/iJ Ojt^ 

.iili-^j JLJl Oji yLXj ybj ^iJb Ojb J-,i?j .Uiyi J 

\ g.lg- J— &P JiJbuJi did^ S i^Ur o ^ c^l924 ^Ip J 

^ cj\ fijtptAA h\ dUaTj 4J1 liUj^ cJloi t^jU J SjjJt-i j^H^ ^^^^ o 
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.1 bij ^t^li .^jJi dil3 J 4iju» J ^li^ OiT iJlij Ji^ jL&u*^ 

.>UJl 

J— ^ ^ ft 0! 5^ Jjf ^ Ojiii i3 1^ jiU j^l) ^^65^ 

jj— Tf ^j— J Jj uiu-^f OiOiuJi i j3 ^y ioj aid <,is^\^\ ^ J 

J OUj^i ^u^ Jl J\ oiSi cj/li-i ^UjJi ijjUj ijj/ tOi ^^uS» 

(j-Jip j-^ juT jiP t^k?- ,t3 il><J^^ ^ y 

* f * 

cJaP i^lii j^j Olsi ytij jAj U^^l Ojb 

ih^ \\ ^J^\^ JLP ^ Cj^y^ JJ ,4»r jjJ 5^^^ i^Ui-i j^J cijM^' i«^^Jr^ 

.j-SJU ^^'IOj Jik Jl cOil c^jU J Oi\p JiJ . JliJ'il jjfc J 
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4^Jt^ Ait.ti., jS's ii.pt J iihiJaih j{ Nature ^ ^],\*i\J^ ^ jjH Oji^ 
^ujlJi JpI— ijt ^ y ua/ 4-3 \ tearly humanoid ^^SJ^\ if 

\_} jji *-U1p ^ .Ojb ci-p J f-^j) *i j ytdb ^JJU)l ^ 
Robert Broom ^jy <^ytjj dyj^^ L^JuAs^'ii JUi^s Ot as;^ J 

Jjf o ^ humanoids yuJt oL^i oL jdjjb ^y»T ,aju>la jiLa*- 

jUmJI Oji^ t^JM^* ^ (U\p 0!~~*^ '^'Uaj |I -Miijii J ^ 

.f 1924 flp « jifiJt *u*^>r ^ 
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Quantum Theory 
f 1925 e^LSu^VI iicu 




d jJuJ\ jlu!l A^bjJi t^^\l'^ JufcJttM)\ cdjiJl dOAULft ^ J^^^ U 

tr-^J -S-iyJ^J s^^' t--^^ ^^j^^ 0^y"^J •^^^•^ 

Ojj-j ^L-^ j^a; 4^JlJ^ isj-Ji jij^i JjT^i cit'iljA ^\ Jjj-iki ^ Oj^ 

^U-l ^l^j AitjO^I A^jjJtj 4jijJDt 2^ UUt Jbu ^\^» 

v^i^j ^Ip Jtjfcj tli^ .^1905 (►^ J i«UJl 45***Jl 4sijla3 jilaJi^T j-SJ 
jA a) ^^-^ 2--^^^^ S'"^'^ * J^^^ ii^ J* J 
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a-J J a^J J-**J 43-* Jl A9r^j^\ jji ct^ji jjJi (lull J y ASL*\j^ f\£\ 
JJL-^ JU> 4«;?U^t A^U? jJaJ Jjbs jAj u(J^\r ijr^lP ^^^^ .AjsJI 

.jitJj— P 4*«l^ J ^JL u >wa c.^*/!^ ^J-ljJ <J^^ tdiij AJlk^^^ ^ji^^ ^JJ< 

I L^LJ aJUs^I A^ljjJl aJLoIT 4^ ^( 4^ JjtI ^ aJIj asjj ^ 

" ^ * ^ . 

^VbJl A -IjjJ I ,n ^L^lJri J ^jJ^ j^^S^* Jj>«5li J\r tjb- it JlP 

.OljjJLU JJ^ J ^Ui J A^ij^j ( Jjjii aS^ AjJJj ^\ Jl) ^JaiJ J j.lCjj aJ 

cT^^ jt^Js^^ t3*>Up (i! ji^ 1915 (fclp J 

J joJi (lull ^"^U? dUJ UjiU- ajuju J J JiS' .Max Planck 

^ )\ jjJLa AjjUI Olj^ Aa^j ^^Uj)I Adjiy Jjji AJl;r j^j .djUll 

.a^uli M^^j wUil cijiu 
.A-_iji t) joJi oU*-^ iy ^y*^' -iJ ^j-iJ ^i d 

.UlP ^;;j[j-ijJl oJl ^jJUll (llP J IjAJlj Jy<Jl ^1 JIp ^jJi 
A^b^l Otj^Vb J^l lift JUi .Ajji JjjJl OUt^^li cJ9b-t ^1 SJLiidlj ^H^l 
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^^-JIp OjJJ— It JuijJi Oljiu ^ ^ djjJb loaf cU^JLC ^jO^ ^^^( A^lalt 

ji Zur Quantenmechanik — Jt aI^p tJjj^ c^l925 J ^ ji^f j 

uJU^ JiLi^ JtJbJdi iS (1^1 

V 
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Expanding Universe 
f 1926 ^L^VI Aiu. 



.ot fj^i ji^ Jj( J^u Jicj UT cbji^r 

J j%^U JjS 5.UJUU ^ Jb^l Jl jjiiaij ^jsj Oj^t 0( uiU^I 

^ JijkJi dUi Edwin Hubble JeU jijOii OlT ^^1923 fip J 
Andromeda c^iUi oJia a*^ jjJ ^^i ajdi li J%jJt 
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.lib 0^ 4,L,/?fl;/ft d ^ UlTj 

4>«— i> Cepheid stars S-jjiiJj^ f j-^^ • aju^j j>» J^u ^Jb- iaow 

Uikil A^g^^^ ULaa juiif iA^\j ^jf OUjliiit JJLjBjjJU^t 

c)t ^UJUIt jt.jihr>,»j j^l Sj^llalt ly^^fTj lf.;aJ APj^ .^tJi^Jt djudt 

lib JjU cJ? u iJlaj iU- aJj-^ ^ 900000 \j^jjJo^\ ^ 

^JUo-Jt -j^J^^ 0^ ^ ^ J^I^ c^*^ (>«-^ 4l.tfA;ft ^AJa^ 

JIp Jo; ajm CJbi y jj? ^Uai aSUiJu U Ljb O^S' (^^..^^s^^j^t 

j^btit ^ Ui!>L^ J L^Jj^jj fj^i^ 4iJUJl JJiall 1? ^ JjU Jbrj 

.(Jjjf c^J^') ^^^^^ ^ <^ jJ^* j'j '^^^ 
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50000 Jl 800 ccrH ^j'j-^ ^j-^ c.-^^ i^iAu-u upLsJ cJlT 



J^u Ju^aTi j>,tai5iT ^ ,^liui\ oJLft ^yaUaU cosmological Constant 
ji-i Sju-^i ^j>Ji viJLUJt J J<> ^ t^? ^''^ J JjIa J-Ji (i^j ♦* 

tfrl tt-Ji^l ti%L- a]1 jI v-JaJl c4,-> J Jjy Oi^f jwJl Uj^fl:^ ^^Ij 

c5j_aflr J 5^ AJldj Ojw .(^i^l dJb JJ ^1968 flP iUflsB*^! ^) ^"^Jlj tfrbj-iil 

\ -Jj ji 6 jiV JjU JS' C-PU? ^Jlsib J tfrb jJ^\ ^ y diU)l ^Ijil J ij^fcUl CjusSI 
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Uncertainty Principle 
fl927 c^Liijri?! Aiu, 

uui j»UuSV( t:iA jbu (^u 

M ^ iij^, JjJjf^ 

L^dj ^L^l ^ |i Jj*^^ ^ '(^^ 4 uiliajul 4k^ 

A^jfcu^ J jiiAi ^^ij S^ut ^Sli M» 2500 J^*^ yj^ 

fL-p ^^.^t fjJ^ v*AJi J uiif jaM 4^^' ^jm; ^jJ^ Jj*^ 
jftfJLJi ^^'UjjjiJi ^ JJUj Werner Heisenberg ^jyjj> y ji tf 1926 
4il5!tPlj ^JlT jtjjju (J-tf ^jy>> 4^ J ^^^5^ ^y-^ ^j^U 

^^Oi) (1^0^ Cfti « jjj-iM -M? i^ij jf^ ^ causality S-^-Jt * 

j^jdli -fl949 
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.«matrix mechanics old jLA\ \^^» ^ aj fji c^JJi 

't >^^* *^ dilj cJ\r 

:L-gJ ^i_UJiJ Jli ^^i Jj^l 0 )S dUiJ CJl^ ciiUJl 5 fi^S oJla C-sJ 

.Ojl^jjl aJp JsM^ tjtJL^- J 03 Ait ji 0 A)bc&u*jl 

.aaJII aS\UI ojU AJJall ^ 
JiAL-Jii ^^-Jp ajopU-J matrix analysis c>\i ^i^i JJi^ Ji ^jyjiiA U- 

.JjJasIt J J Aj*j^bt» O^b^i 

iJj^f .Wolfgang Pauli Jj^ jjUii jj ^aJ jSjj aju Uik Ji (L^ 

J— S3 J .A-^Lp a^jji -Oli jLM - ^ jyjjlA (JUsf < ilP 
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J .a_ujJdl J itjli SjUuT 43bry CJlT J t jiJJi J ^Uj-aII j 
^lia_^t o^-f ^ OlT dj2]t cJlT 4iL2^l 



(Jjj— M .Ifi JUi>[ ^ 2L»iJt 4si^j (^tj (^^^t UJii jaSj JaiiLs}! lJUb 
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Speed of Light 
f 1928 ^Li^^Vl ii^ 




L-ilt J .(3j p-\ J iuj 5xa J ^ j-4Ji l^*laAi ^\ Siuil - ji light-years j-^aJi 

.^j-iaJl ioJ (%10 
f^j^iL^S IS'j^^ O^t^f .Obj)jSlt 4^ J} ^isA^^^ ciUoTi jiij -ObUi-l 

» Ms^^ i^j-Ji iJUiTl Jdj^ J ^ dUUft CjIT 
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(L-4ip 74) Albert Michelson ^ j-JLSL^ jJt jj^uJi ^l^iT 1928 flp J 

Al^bu J (^)— I Aii^t 4^1 <JUc;ri J ( ^1 4Pj^ ^Ul 4] jU y-U ^Ui] ^iSo 
J— ^ Ip JbJjJl jjitj Jj^j aJ 05 JlT .5 jtfiJl jilaJt^iT 

(k^ jjalt 4Pj^ j^lJ j^JlSLo JLiP JLid cd^t dJUb U! UlP ^^^^ 

cf 1928 ft— P J J^i J .4JULa I } jsli oijuli JlP cElmer Sperry <^ jw» 

*• - . 

jPj-Jl (^IjsJl Jjjk)! ^JIp 14 JbwaJ tlJL;r jst-A JjAi.,^ J t jJ 1§L«>^ ^U?1 

j;u ^ 4 P jspj-l) Jjuj iJlP APj^ jjJU Uij tdT Sijjll 5 jJuaJl 4j< jla^^it 

^ jJl^ t,jir iiTuJl i\J.\ JS't, ^jStc^ dylJLll 5T ^1 cJi^ c Jb- JIp 

.4iai> dJub jp ^bj^ y bM 

fr^l SjH^ OUiJ JIp SijAlI ^^^\ JalU-b 4a1iiL1 ST^t dJUb cJLa^ li^ j 
^j-^tal ihjSy ^UaJ J^* c^-**^^ .5 yijJi ST^i 4;rjt ^ 4;rj j>» 

Oju OOSji c.£)U .jJ jkit J) !)Lb 22 AiUi jiiaJj jloJrl J Awi jS' 

A h } c_ij J (Uft .(^jJb J] 0 ytiU ^jjci 4JU ^bji" y 4^op joc) (oTy: 

-(/j»j-Ji I* u^bi uJp tUp J^ii^i ob£in j-iiJ ji^ gyroscope ^jSLtj^\ *** 
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^ j-^j J <^bJ-^^ JJ^" i^*^^ '^^^ 4000/1 

iuLi J SytjJt oT ^\ «. j>iSj6\i 4 jJ ^1 OLa 

US' i%A 44 JUsi*il ^iar..uj Jjadl c?J&^ j^^ hjjj^^ OlOjdl 

.3^ JT J \4 jjJU d jJL^l 

3Tj^^ i^J>--^ it Ait jiAMil dUJlTj i jitSi fUJU ^JsSj? OLaJlP ^^.^ 

.APj-Jl ^JlP JIjjJLU abnAl jflJl Jui AJT ^I l^lj^r 0 y^aJ jf JjUsJ *i -j-J^f 

ijUb jr -XjiJl jloJri JiP iai^ j I Ail jk^^ib |>^jl ^ jaj jJ jkif OU 

APj^tf 0 j«Ji^ s.*^ iiul^l ^ OjU)|l sUl? ^j^j Ail jk^^^l Oljj^ ^ 
LJa^ jAj 4Ja2d U/J-* 2 — j d^l jiJ^\ UJU* -iJliU !)L. 186284 d «.>iaJl 
j-LHijjai J *.i-j>iJl Jji^ J s-UWl cuiU^'Sl lJufc .****%0,001 J*^ 

.^jjjji fc^JLi^i J aiiyi ji oit oi^uii ji j^'ii ^ aJuJi Adikii ^.bjj j a^j^Ji 

ti! •^JJi JsH ^ ^ys-Jl ^JtHmJ ttjJaJl 4lfl.v.a t^^L^jj^ J^Li^ ^ 

dJL^ diUi^^il viJLSj: jf c3jl:^i j ajU JSL 5y 70 J^^^ 



j-j^ c Wm,v? ib LJ/f 299792458 ^jt^l ji^iJi c--^ ^\ yit J tj-i^l ap^ jij **** 

>l - y^jJss ^ ytr li/^ 300000 
Jpli^ij Ojjy. ji twUJl yijjir J iloiu c« ii3l-I1 oii .(j»S'3944) J-« 2451 (^ij?- ***** 
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Penicillin 
(*1928 c^Li:i^V( 



.AjjJ^t obUal^ itj^J SUjJbr J^^rb Jj*j«J ^ c<^j*uJ\j 

j—^ aj[a;r ^ jIpIj 4jjJ-t obUaUI hcA j]t j ^siJt jjt APluail O^JL^t 

L^. i^L^ ^\ c Alexander Fleming ^-v^ - i^ jUi-^i ^ 1928 J 

boiler i— 4-J ^ u** jjjis J i jcstf 4ju cOjlL ^^jU 

.room 

J\ fb( .(J jJbJl Ajjli j^^Uaili 4iji ^\ ^ Jfi p <^ OjJbvJ 4j ^ yH\ dJlA 

i^jLijJi jj^tj staphylococci y^Ji $^>J* 4>* ^'^^ ^ir^^ S jv*^ 
4-Jjit 43 ji-AA cJiT pncumococci jjjJi jj^ij streptococci 

jcJ^i Jjb d^iji dJL^jJ^ 
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a^jAll 4— J..^J JpUJ (^JS^J ^ bUsPi dU^J iASJji J 

a_j1 jAi d o^ij^ ^^yh jVf*J* J CJlSi .^^tA.JLl 

iJjiSf UjLip ^ 1928 ^ (jy^) J^i^ 4>*^^ J 

jiftlt lift U .AilS^ 4db^ ^ -d^oi-l \JA ^Uf JLfJj 

^ jXasi^ Jbu ^ ^>i^1 J (^U^ 2jt^ ji^t ^JJ^^ ^Ji^^ CJss^t 4 ^^^^1 

jj— ij jiJi d\ jLi^\ 43 OlT OUjji jA J*>Uj .Penicillium notatum 

ji Penicillin biCL-i cbjo^i Jai? 5iU 

iJ ^^^^ai Ot *U^^ Lftl-^' i^^}tJ^\ Jut? s^jbi 

.bacilli of diphtheria jUiH ou^ t^s^^ ^j^j-^ •^^^ 

jsLt -Haemophilus influenzae j^Jl Ua ^ * 
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.f 1929 fU- y J dUi OtT .0 jc»*l jsiH 5Ji3UJl j>p Md>^ 
(.^joih ^1942 flP .iJUJl dJai jfl 0;^ U iiiJl jA OU^ l^djiA OlT 

tSOiO^- 4JU^ jjjiasj Dorothy Hodgkin ^Jjjj^ ^^jJ^ ^WJ' c-i*^ 
i^j.— T y siLJi tX-ray crystallography ^% jij-^ t^^*^ 

o^j^T^t aj^H^ ja (e*jT c^i^ij I ^ jJtii^ 4^ ci Ju& hi j9r 

.iJb IjJUp frU) ^1964 Jiji 5jJljr ^ Sjjsf jJl 031^ .50;^^ jJ» 

jeUL-j c^M — ^jij Howard Florey iS jj— 13 di$iijA^\ t)WlaJ^ ^j^!^ 
^UjLi^ J LpU-^ ijd^i ^^jiT aIsj ^ Ju*5-*»t Ernst Chain 

ojJLjr jjUwJj iS jjii ^ cl^i .(»1943 10^ JlkJl i^j^AU* 
/^OsJ^-^wJl iJJ^ i^^yji jOi^t ^ f 1945 <-Ja3* J tkj^ 

jA gcJi jxja5i tO^Luil (^jbjdi 2.^^^ jijJaJ ^llaa-al ja 

J oj^j (d jAj) 650 jA j! tJj-i* 400 ii^l-uJJ ^\si\ SiUj Jip 




(>;rL-^ t^JLJi lysozyme ^Jj>^!AJ» ^cji^Sl fl922 fip abUsTi U^f ^jj** ** 
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Antimatter 

f 1929 cil^Vl 




UT cSiUli Silll o\r ^^^t JlJ-l J ftUill Jlid U UlP 

(ULp 2«Ia^ .AiJjLlt oUi^l jki jltt 3^Uali 3^UJiJ J^L^t 

j;iUJ 4Jl^ J JUJUjt J jjasit ^ j^t ^kji^^J <^ 

J— • u olitJUflJi Paul Dirac JjU ^jj^j 

Positron UJrij>^' i.tJUj'ilj SaaV^ ja SiUiii oiUJU oU^-kJi J«3 * 
- f Upf ji^- ^1 /Si sJali J JU-a^'sli Emission Tomography (PET) 
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— Ip CJlT jJl s-kjs^^ C*aiy j*-^^ (t^^ i^ij^ 

^ ciJti' aJUill jjjliJl J iJi^t ^ j^l iLJL» 

jkdi J ^j-^ jJi UJl^r tOUaSldH dJLA J] <J J-i^ c^UJJ^ j ^^^^ 

0ViL-jw» J A3ydi c3>]t JlP aid .^-^ ^^k^all dLSJl j>» all:^ J^LJI J IOj \1 

jsji 4jL-,tf> J covariance jjUsIi oiilutf j t^>--Jrt 4P v-^ui- «c)js^wbi 

alL^I JIp *Ja^j^ Jy" J jij^ 'W^^ 

^u_Up J— .((fcUlij ^^j^t oJlA-i t^jfll jluJt ^jfir ^fJ^ oy^j^*) ^W-^^ 

JL«:t-^ ^yrj cJlaJ AjbL^ iJl ^j^f 1929 flP JjJbi . JJbnJi J jtS^l 
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(f JUti OljjjyjJl Uf 4^1932 flP J t?? 4^ Oi*^ Jmi OUjjJjjJI ^j^jj ^ji-^ jf 
.f 1998 flp dlJi J c^jp \M ^ js^^k ^ «^ j^rf t^-iJt J-»jJl 

.^^\jjiJl jluU 4iJ^ 4jJj J] jU*J' -iJ^jd^ ^> 

s^uii 5^\ii J* f»> .jUi^iJi^ iLtf ait ji J j«5 Uji» %ioo 




UjLii^ .(^\Jp) 2l>JLAJt ^kftU J Sjb- 4jajbB A^i^ Js^^sJl^ (ddl^ai^ SdVll jaJ Ij^ 

AjJiJl AAkiJl» <Ut^ 

^jj-^ J — i-* cr* cr* 2.-^3 ^ v-jjlf O JLid .(uJlaS^l 
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Neutron 

4JJJJ o*)UU?j oUiUfl? <i^»ap-^ L/f oUj^^ OOP oii tUU^ 

cSojia^i ^bJi (JuLsT^i ^^jo J u jjiJiT ajuUi Ernest Lawrence 

.4jjJUi iLiltj ^;J>Ji jlkJLi*^! jlil- iijjj-i? cJlTj uT 

ut*:?-^* f^y^ jj^^ (I '(f 1901 flp) 4^ji Jji jllp ^jsrj ciliaTi jL» 

«^— • ^» ij^ sr 5 .^-^ 2^ 0^ spin f jJt 

J—;? jj -(annihilation oiL_i)H aJUp aSiiaJi jyi ^ Uij 443iyi 

^1 — U^Vi Assault a^bi^i OsMs^ J ^"^^ 

^j-j) t>jjJjiL-JJ 4Ju«-.ij t^^t ^'UjJ :(fl958-1901) i^jjl c^j! * 

jJL^U ^jjJU-C f jsiijjJl jski Jl^j tf 1929 fUJV UJU (OWJH OU-II^ j4 

jsll -(1^1939 fU- frUj:^! Jijiy'^J^J^ 
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Samuel c— tc^^ jp Jj ja\ — George Uhlenbeck viLjiJi ^jyr i^aj^i 
S—iji i-Jaf jcrj^i 0 ji dUb£ tjlsli J«-- J^i .f 1925 flp UilL Goudsmit 
J^) 7+ <^ ^ ii*>ilj (1 <^ aisT c)j3j^ J^) **14 UbjOi 
7 jjJ— ? cJ— -srjl* 4tftJt^i flJiA ajj\ja Jsrf t(l+ _! lijL^ i;^ a^lj ^^i'j^ 
7 J— j5? of Sfe OlT iUUiJoj^ ,l\ >1» Jj^ (1- itf^ ^i* Ji3) c*U jjsS3l 

5ij_j ^ (oUjjs^j Tj^yjy. 14) U--^ 21 ^ttA o5 ^ tti^ 

Cr^ ^^J^J i* 21 .2/1- jt 2/1+ W c^jUo cgcrjjs-i 

^ft—>^ iJbJ UjU^ OlT ot^-Jja-il* 5*>J fj^^^ fjJ* .2/1 j^-4si t)f J^JJ^ 

-'•^^'^ ^^^^d hi ^iT ^tt^ ^jj^^ ^ ^jj^! 

JL-Ji James Chadwiak dbj^uj Ji o^* djjJ-i 4:r>ii4 
^^L^jj 1 jijis frUUJi a-TjT la^^^j dLjiUJ OlT tf 1891 fip » jsUi 

.ijjijij) Oji^i jJi\ OjjsSii-OjJjjJi jp *i^b Ltjjf* 

5ji fj-JbjtuU of J fjsJbjJ^ JUjci-»b dLjiUJ c^l928 flP J 
^j_Jj) jJt 4 AUuit Ulf OUw^ ^jJbjJt ui^OAd .9 iSj^ 4hj I 3 jOL^ 

.(4 ilaT J^) j^JjJ^ ulf 
oiJL-;»-jIi dUiTj djjUl! a^u U aJLl^i ciJb- j<Jj camu iS'j 14,00674 ** 
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ilsT) aJIs^ So^Ij cJlS* .l^JbT ^ c^j cil^^i 

— Jr! IJL-A .Aju^ SijUll aJL^S' ^ JLl>^ (^^J ^^^Jj^ 

^ neutron ^^^s j) o jj=^hO jJjjJt OjS^ of -b *i tJLLj 

— ijyjrlt Ot dbj^Uj Oj^jM^ ci^jflfcJl oJub jl 

ji^ Js- ^tJk^^ Ij^^ ii2i a; j^cJtlt 

J— jjui Ait dib 5JUj^ aJ of j ^(Oiii jiji ^ y 

.JJ^buli iJU 4iaO ^ AJ'Si t«^ijyj95 neutron» 
.d aJIsT ciiit^i 1 840 J^r" <^ j^jt^J i2Lij^ jliLa*. ^-^^ 

.Uauf UUJP 1840 ^^tj* 
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Cell Structure 
f 1933 ._flLl2^VI 





UJL-iP ajiJbj^i 4aM»iji dJtt J^t oi Albert Claude ijlT jJf ^ 

.^^f 4^a-tfr Jj*5J lo^r iSljS ^ ^ J^wbr 
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jtfl jt 3^ yr! dUUfc jl j>Lj jl?-^ ^ J-*^ -50^ 

iJltj \\ ^\ jjSi ^iU: Ajijl;rJl ^1 ^jc^i jb .dji jJri j jltS^I 

^^j-Jp J c^UJi J JiJ^i - ^aIs^xIi AjtjjliJi U^ijiT? Jl a; j^nMi 

.«iJli-t aJUp» ji ce// fractionation iS f:'i\ iJU JIp ijAT jltl 

^ J jo^^ iJJ 4>» itj^^^ fr^jsrSi J«tfi aJ jl 
J_^lp J^Luun) (J^j ^ SJUaIi ^LdjUI) j 

^ J— ^ 3 „fl yA'^CA J?) oQaftll c(OU j^Jj^^ i^yi c^^l j^^) 

5 jX^ J^^^ ii j-^ ^W^) kj^ j^jsi^' fr^f 

fl*^ ^ c)t Jl cAJUMUtfl c^JUl ^^L*jjSiX\ 8j2^ Uuf 8^A^ 4»Jj ciJUb 
d frU— jtiSi ^1 lJub 0\r .8jJUi jlU^ Jl JPjaU (H^jli* 

4 ejS ^— £^ J 1,^^ ^: f Ua^t j^ir^ iiJ^^ OlT c Jb- hi ^ 

J y-T 1^ ijir ijir .a-sjit aj-i u^i ^^kn^i ou jjsS^^i 
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tAJbUJ ^^aJi l-^ jdlJ aJJ^i J-^ 1943 Ja^t ji J 

ui .ai^j iflT 43 (tj^^ji^ j^ji^j j^-y! tOjj) cc^j/' 

5— ij5ld^ v^-^-jTl^^ J* UjT jjjij cii^ jirl^ «Jb-jJ (ijs^-i i jiS" jJi 

^UaJt SO^Ij 4J^ Cij ctjL^ JL23 dJUb ' 
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The Function of Genes 
fl934^Li:^Vl4i^ 

jJUsJ jA\ji\ jA^j cjU j^j^^ sij^jA (oU-A-i) oUjjlt 

ji j-Ji iJiA jip jxrf ^jjsr jiSj ?aijw i^i^ ^JU^ t^^jjj i^urti 

j/ y JoJ J^i ur iU^\ cilife J (il DNA— It oUaktf 

OlAjJi^t) 4_j;rj^» OULa-JU 4_jP^t 4_M)ljUJl As^y. i^bj^* ^^^^ 

ipj>» J (•^j^y George Beadle Jjij ^.jj*" j^' 
L^^S SkaH aj^jj aJ Liwbr A--»j^ .f 1903 flP ju ii'iii jAij ^jb^- 

.4jU^ (Jkit ^|9^ti jjli ||Jlp 4A;ud 

J P l^s— ^Ij^ ^ SjjTill AjwUrl A^J *^^J t^jjAjbutf 

J— -yj i—J^J^^ O^jU^i us jSji USii Ujjir\ A^lj^i jf cAJL^/jjUI 
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jib ^^^-Jp oLJjjli 14 Oj^- JjM Edward latum fjJU 

U^^S^^ jL?- ^ jj ia--oj vl^U U^JUp dii^iS tjb ,^^^UjJ\ jl^ jwaJ\ j 

ufJUi.* — » iNeurospora — ^Jjj?^) J UjJu> io^rji jj^^ 

d ^ cA>.flAi| U\3 ^ ^ Jo^j ^^ ^J^^JJJe^^ 

UjC 4j1 jjit CJ\ jiUt cJipf) ^ I jJLilt OJLid 4uJ Aid O^lP j 

«JUb o^t J53j ^^\Ji^ (^jjJ» ^jll jUa^^ii 
j-J — jaJU \^ Ut ^1 I Jasj\ UJbu ^ jikil jiuli jJli[ Ot 0 

4_Jl liut t^JJt dUi c299 
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iJ—sT Jo-* ci^^ J*iU .i:^* dUi ^bj JIp Sj^li Jwr jl 299 

oLJjjli 28000 J! 25000 i)Ui>» <^aJ ,2LAj>Ia ^lili^ 

recessive 3— j*:sli oLJjjl^ 3 jj— s^-^t oJU ^^^^ . JIp 
^^\sllij S^lJD ^ Ja^ d-a?- t^j\sl» JJt-» Jj Uji ^jU* ^^ksajj tgenes 



Aifj^J* apljS 4S^ jLi^ ^\ J^\^ jTj ci>ijfl^» Jfi\jtH\ ^ ii-JU ciJj* OrOjjJ* 
jLi^ 4if IJL^ tj^t jfiLA\9^ 100 4>» UI> (Uji! ji) Wjji jA* .51 jJ» DNA ^.yr 

t>w> cti^jjJi iJli ^ 4j 300—1^ oJUb .DNA— U AT j^>» 3upl5 300 — » 
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Ecosystem 
f 1935 L-aLiii^^l 




7^.!j aiisfl^i t*-^^^ ^jJ y t/j^ 

4^ jiUll jfeal 4 ja\ ja .3i»J* ^li^ < t jjujtti -l^L*j 

J_^l jJ aJb- J 4ij J AJLi-t ^1 ji^l ^ d\ j5jT d jJlJ ^1935 

a_r y^i ijo^i gsi^j frU?-^t (JUl J (jjki JuisT^i tjub jvT dil 

yUiSi ^L^i yL3 ,fi805 fi^ Jj .^sirfJ ouijJ^t ^ 4i%iJt Theopharstus 
.«4jUi 5U-i jf vegetation zones^^ Jl^ j 
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^\ ji\ Ji JCJ! cjijjb cAlfred Wallace Oi^iT 

isi\ ^ dUij c4S!jU)I ii^U^ 5 jj^ jir\j frill J OUI j OUlJi 

.Ajiiaill Jl jjSt ijJ ^ JiA ^ Julias? iUaidl ^1 ji^l 

.f 1871 OoJb Jij-i 5 iUip J Arthur Tansley Ji^ 

4 ,K J <a Jl ji? Ol j-;?!^ ^^\J OLJi ^ J 4Jt9ljrl AJi^-Si J..^ 

2-^^*^ Jaii ^ j/^b ^^tr c*U-.» ^\ ^UJ 1 jaUl 

4--jt ?JLjLi^^j i> 2bf ^ ^ OOtfrj oU^J iif .oULJl ^ jJl 

?3jJ ?tdl JUri ^y--* oOir J ^^ jJ^ ^Jj^ C*.;^ ^^U^pf 

4_JljUil 4_JL«J3l ^1 ji\ Ji Ub^l 4J1 J AJLJt 3^\il ca^" ^1 OUII^I) AsAt 
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p ^ i> 

^ j^^t 4 J< \ J UJaP U ^ OlS' ail .U^t i^Jl^ 

^L-k3i (^t UjjJb cJb^-d ^jJaAll jjtll yUo^l ^1 jll Jsmj ^^^.^oJtJt ^j^j ^lit 

4\(ji^ jUli ^ikJi J^^b oUJ\^i ^ CJIS' jf^ J 

jf ecosystem j! «^/e-J^ filaJi» ecological system js 

Eugene Odum fj^jf u^r j-i ^^.y^* j-i— ^ f 1953 
^ikJi fij^ ^j-i i^JUt 4«4iJi oL^uf» ^\ Fundamentals of Ecology 

fef 1—4 ^ ^lkJ» OUO^!- J* ,3LAj>la 



% ) 

J4'^^ J oL^i ^ j! .pollination j-iUJ » ^ ^Ui )Jf 
.UuJt J--^i^i %90 O^t ^\ y ii 4juUjJt J 
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Weak and Strong Force 
fl983 jl937LiLi:i$Viai... 



otjJLJi tiJji ^^^j> LpUAJ JJb^ oljiJi Ja« cJlT jl tdAJi 

frbjso) ^U^t ^jaIIj Uft.4il jSLitJ .^lu^ Ot ^1 oJUp Aprjij 
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jaJi d jaJI)) jf strong force '.j^J^j^ y u^r^ jJ h^j^-j tU-UJi ^ 
V> — ' t^^) « yJi» ji weaA: forces ^j^^ <^ ^ ^ i^^) 

iai jiiJ ^ difc 4ii ^1936 fiA Hideki Yakawa \ jiTj. ^^^ajb >j 

J) SjJLJ! 5ij3 jlaS Jit <^JU d'UM Jb Ui^ cJijuiJl j 5ij5l» cftJi^Jl c^f 

t j — * 4>» {gluon 0 ^jlJi ^» «oUjj5^-4^L]i» jf pi-misons ^^-^ c 

OU».-^1 oJL-ft a_Jbr O^bjl L-JT 4jL ^ ^1 cUU AfiOP C-i^T (irfili-^ 

Ojj_Il o\o.M^ r J^^ J c-ji t^olt 3 jfr^t SjjaJi 3 Ot \ j^ji g^ j^i' 

.IjlTj^ OLlk-j* '^Ji^^ 
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quarks j— ocs— J j>«-^ J-^W* 5jLp ja ^^^i JpIaJi j cOU jiiJi 

J} .^^M^ (JUsTt jA \JiSb i^^t 4ijt.4lt i^t of cJ> 

uijj^i ^1 /^u cCarlo Rubbia u^jj jlj^ fl983 fip 
iu^iii jUi .JjVi 5^ UjiuiJt syji c»^J)l tAJi cCERN OjuJU 

.OU^^t 0JL» idl^t ^ ^jaII 

c^^n ^ 4^1983 fip J ^ SLJufi^s «c)^jJi» boson Jj^^^ ^h-^ 
/r-^ Lijj . Zj W c j^l 4^ jfr^ 



cJL^tj ^ jr 100,000,000,000,000,000,000,000,000,000,000,000,000 

.j^iTjsil -!3y OjJjJ 77—! uJ'jVl Ojj U 
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Metabolism 




] Adplf Krebs jif ^i* SwAimi <>» 



?^^*!JuJl ^^^b ^^^\ fr^l lJUb Ju^^ 4^ j^j .iJ dlj%;aP 

JuJ y V j-^j^ Archibald Hill J— J^iSj {j^.J^ h^L^\ j^T 
•jl of ciJt^r^ UJoP d jj-T 4aJU^ cJlT J .^Jijl y-i irjjJl 1000/3 >^ 

frU-fttfi-t Otto Meyerhof J> ja jii-^ j-Jjf ^il^i t^i o^y 

4.1 ..Vt til L-e^* of (J jAjjU (J,.t7<1 ^ .«4^*l jf «frl 0 J^» Mij^^l* 

of Ojj->T 0 jS^l— } JL;rj US' .viLuUl dLSCiJ c^^f^ yi\ cIqjo-*! 
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.L^t^ J-<»jw ^1 cUilu f 1900 fip Hans Krebs ^r^.jS' jiU jjj 

^IkiMili .t^OiU ^^^UaiJl gs-Jtj fU-t J-S" j-j^ cfl937 flP UiU 

.l5*j y-^t Ja*Jl ^?J^J cf^^ ^ c(^jc?^Slt 

Ja^'i U*UP iaJ-l Jj( fjJ Jjft?!-fj Jl jSLi) Ja^t 

oL^J^t Sjis^ JS' C*^! ^ cdlij&^Jt ^ .4.L.^*j» Oljla^ 

jiwb- 0^ cdjk?!- y-Uj .SjjOJi iJblt Sjla^-I Ifsrls?-! <j^>l>^^J VW*aS3l 

adaJ Aij^J- J AijlkJi J-^ J.^ t^JUi 4^*L^1 >t cATP— It s^^j 
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frL-ltj Oj-j ^\ Jl^ cJ^ 4^ ^J^J '5jjJlJ» JiJ\ Cj\iij9r J^-OJ 

uLiS Ji 0\r 1938 f IP J ji^ .li*)UiJ ie^\ ATP— ll s-T^j 
JA lit -4a^1 Uljk:^ Ss^UTj 1JL2iij iUjiiIl SJL^J^t ^JJ^^ 

4-Jlb f jJi J Ob : aU ^ Ua^-j jXi ^bs- 

O-Jjj of Ja--»js^ ^ytn-iJ Jqj liiu^Ia JiL2t>» 
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Coelacanth 
(»1938L^Li:i^Viai^ 



jjji ol jA <J jydi d\j JJUli ^1 ciU^'^t lJUb j^ji .4)lJb- 
. jUSiM»Vl J Ja«Ji ^ jJb- ^jlflS- ^ Jt jJ V 4Jr jJjsi ljUJf J«Q^ 

dJ\r*A5-Jl jcju o jJU 400 J^H jJC djXi .«^^ j*rt5^» 5jUp 
^^^-Jp jfl7,M J ^1 ^jU;- Jjlitf Jj( jlT 4^jL3i dUJi dUJJ jaLi j^u 
dJL-ijfc .c?^ t3>l^ Jjfj i^^^ J y cO^i-Jl OL* JJ i-uLlt 

Dijs^i ^ J cJUsT'^l iJLft OP cU3*)L-i Jji ji ^ j dJlT^A-Ji jju 

^^-Jp 4*J iUiP c^^^ 4>» ^WJ^ cMargorie Courtenay-Latimer 

.1 Jjjdl <^ J ^ c^J^I Ja^^l ^Jbr V^J^^ ^-^^^l J Jfo^ 

Hendrick ot— ^ jp dbjji t5a_JLJi ^^uf ^ ojii ouj jiTj 

<crdj» (^jLi ^Usa!A] ojJmj 4^jP liJvr't «3ik,<u U ^ i^Aiiai o! bbw iGossen 
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.jujt biJjb JJja 

(I 4iJL-jb .\iaJLf U^iJ\ jfcidb oU»uH fljub Ji^ J y^i ^IS; ^bdi 

.4»;!Mit 43 jULl dJlA JjA ^ CJi^-i 

Ig^J- jfi Jj c^^JaP A^A^I oJlft ci^lp 3 J2J y ^ (APjj Jbyll 

(^jjP jL^ C^j««»l dJlft Ujj^ J i^ipxsA Jl l^^r^ j^f dJJlP 

ijjJU 80 JLu 

4jt-> c^^.^ JJ AjuUi i^u?-V» J itL*i3i c J. L. B. Smith ^ 

(Ij i*^! OgP allaP IjiWw jj**JjjJl OlT <,^\ f.jJi .dJj C^l 
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!iu- OjjU 400 jST^i ji^teJ (I Uif djjJ-t yj^\ iJIa jl^^I Uajf ^ j 

OLJai ^J ,M "> of JJ 4Ljt 4uj 0 ^ji dUb CJ^T Jil .Jai ^ 

3 jij;r ^ OfuUV^ fA^^ iSiiT*^ Eric Hunt c-Jh dLj! 

.f 1952 

Jtf^l^tti ii/JLii Jleil J VM-^ J f 1956 fl^ 4i\sr J j^HS d jJ^ 

£) OLJaJjl J j^jsJ* iu- OjJU 80 ^» ^ ^yiS^ iil .jlUll jj-^ 

.*<^ y^f A-fi* dLr» i-srj Jj^* JUoT'S* iJub of Oji Jb- 
^LaHmeria chalumnae dJir*)L«Jf JLp <JU^ jj^jj^^^ jii^f * 
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'^j— ^> 4^ -V^t^ / 40177 Jr- 
«JLa c-u-sj .^s oao^i ^1 is^'^ Uji 161 19 " • 
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Nuclear Fission 
f 1939 ciiL^VI ^ 




^—jpj IJL^ .(lull J ^li t^jji JpU; Jj( ^ ja j-^ jtj aj ^ 

jtc Otto Hahn ljIa Lise Meitner >i=jU jJ 
L^Ui ctransuranic elements f j— j^js^' J^'* J^^ 

^ J -5_jbjsiJl jJ O'Slibt* 4i C*Lj U JbftP .Uli ^ jail 

of JU^f jJUi jl 4 yull L)^l OLJ^i Ji jb J^lP JiJf Jsf jjs'* 

.c*iiJb ^ jJtjjJt ^ Uji 4j cJLsi |l 
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«.lsJL-Jl ^^^^ aJbjt iJLa J jJ CJlT UiJj (^>MiL lAJbu 

C^\r JL2) .i^^^J^I J../iflrA J j£ OtjJD Aitl^ Sjj^ J CwftAj ( 

SjjjUi t^^l of jJ OiVT S jilj JUir)!i j aj djj-,<aJl 

dJL-Jb j!)L^ SSlkil aUlA OL*r jij^ ^ cOja^jS^l j f jijM* S*!*^^ t^i^* Jl 
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4>— * ^lill jiji Uju ^ 4iJ^ 2:20 *PUJ| JUP Oljiu 2^jt Jju 

^L^i Enrico Fermi ^ji ^^y\ ^ 1942 fU- Jj^< <^ 

c^la^ O^ai ij ^1 OUfjOlt c*^ ^ij jdi c-*L» J cJi jJad 42000 

.^U jlkJij^i i^lsJi j«kJi OlT 0^ 4^1945 ^jj^Jt 
•*«fJ4>V» j-^bJJ Jj*^^ ^ 



* * 

<oe^„rt fl» f 1968 f VP li/ J ( JT)^ jjf^ iHUii; f 1878 f Ip loij oi^ cjs^s ^ jU; SjI 
Ip oUbs- ^ U^Uaiji |1 (109) fjij^* j (105) f j-iUl lOLS^ 0! ^ 
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Blood Plasma 

el 940 c^L^VI :Li^ 



OL-jUp d\ L-<Jb ijlA ^ Ail . Jj*)\i UJL» U j?!- J^lS3l ^oJi 0 j?^ 

4, ...rr^.Up- J-*«..^- J— VvLi^i ijai4 JtjJ ^ ^SJUjJi ^oJi iJ^ jj^ 

^^^^ JUJLaII did ji 1^..>.J (4jUi] 5 aI^JLa ^UJ oiA otsd U J 

cf 1897 flP (jii- il^-Slt dJlA ^ Jb-? jku^^ jl .^JLU ijuJLoll ^ 

.(^i....O^O"^^A' :^) RH-Ji >u> ^ ci^t 

frL-;}! 4_Jl 45rU^l ^ jftii^ f -JJ' 4>» >5 i^i^^ oUuS^Jli 
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Ujl;p 1 1 j^j!^^ '^^jij '^^"""-^ yi^ cJIm S^lAuj'^i j 4)Ujis^i 
cij-P u A ha v j t jlaiiij 4-w?uJi J Charles Drew jj^ jJj^ ^ j 

JJ^ tr»J^ .(f 1928 flP ^ j-Jt Jji J J^^jUli ijwUri cJJt ^^jl^ ^ 

J .ij-^i yijli j>-ijjJ^ cDr. John Beattie <^ Oj^r jjsTaJi c*^ 
^jJlJ-i ^jbi- ^^J^i ^aJi Oji^- 5 jsi jbJUsJ J ^ 4^ijJb jj^j ^ U 4^1930 

j> I jii— Jb- 03 IJLa ji^l 0 ^ OlT .4s-J jry» j-> Sj^aII j iJ^JuT jail 

j—P 4^ J yM\i i^jjij^ Wjlj^ J Ji* 1938 

Uj^» j\ blood plasma (t^^ ^-J^ ij)^^ 

L-jP JJ j_« IJ J j3 ^ljj9 ^ js^ ^aJl Ob ^ d\ jj^ n— *^ U OVp 

js^Jr A--Jb fOjl Uj*^ jcyu UiJ ciilsS^ ^1 jif 4Jl£ ^jJl ^».j.,Mfl7 4) JJ-^ 

t^i ^i—i c^^i J c^f j-jo 05 il .\Aj\k) ^^u)b J fOJt ^1 jif 

.^jjl ^ix»l jp\ jfi-^ Lpl^ IgJp i^Jlji tOlT ^»JLjw 

. JaI^I fOJI JjfcV W Oyj of jSj: Uj!AJl jP aJ j-^i f oJi Ob/ 
^ji^w^ J Uj^^l cM^ aJ\S:i^b f 1939 f Ip y-T jLi^l jjj> J-^ jj 
^— ^' lM (^«^ y ^^^!) jj! ^^^1 oiiUl 
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Jjf jj^ ^^-Siyi cfl941 fi_^ Jj I* ^^r*^* ^i-^V^ JJrWj 5jb^ U^Uji 

3- c J jjf OUltj^ c'il Air fjJl Jjb :liLi>la (pU^ 

jijjjTjjjlT j^JJ JbJ^i J* Ai^Jiua 3^U ASj^ ct)jUi ^^Ja^t 
jf Lii—^ jj*Ji n^scT 40l|jl5i!5U» Jbjuli dila5 .chlorocruorin 




AjL»i JriU SjU^ J dUij j i-iiLJl ^1950 fl^ Jj^ Jj? * 

L-4sj3Jj ia'iL* J^H\ p^l Jii iiiji? ^J^J Uj'AJl Ji.^M<,ft ot OUIj^i ^ Jjiss 

267 



Semiconductor Transistor 



U) ji-Pj .(0*>L^ ^ oLii) ^'b ^^^i jUsli jj» ^jiM^ jiOsj UL?-I J 1^ 4i5 

AJUfl_j»tj 2LjL* 5j-Jb jf aJ\5j Ji3 ^ ^ 

jlljP J Ojjj JJ^-^JJ^ u^Jl^l JLaJ .lali UlP J'>\;»^ <:uJ j 

4_jjjsS3'il 4 ,j.uU oij^^i iiiOJ-l jikiJi ^Jaiu ^yrj^ J«rj oUj^^l 

M^j UJb JjJt? a,?- jJl ciUsT^I 
jfl-^i ^ jii ^ oji^uta *>Ui? John Bardeen jd^jb Oj^r 

^1.^ li tj— ^ otjca^ J-5 jj» Aijfe y f Cjf' cf 1945 fl^ ct^ U frb>*Jl 
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William ^ ftJj JS* t^jSJ* ji^j^ l^-^ tf 1947 ft^ uijiy- J 

JUic^-'it U^iji (i-^ J Walter Brattain j^^j jJijj Shockley 

«<^Ufl-J» Ji^b> J JlL^y AjJi 

^\ gJL^^ j-^ J .Oil cj^- ^^yi Ojl>«i* OlT .1^ JAdi Aj^! 

42bu-M»lj AjtjcStf JL*>lw JUi .ajOul* f^jUS^ S^jJj iJJ* tSi jjJl c5j» ^1 j-4iJ 
J^SU- iUU O^bu fjJU ^1 I jaJb ^^b^i jLsJl I 0( Ijljb- 

Jpli Ol ijc^-f ijOflr J 0( Jj cOljL»J-'il ojLa Jjx f 1947 fip (jmuw^) 

* «* <? ^ 
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A — Up ^^3j ^ J? ^;aJ ^jij^ 5 ^AllaJl oJU JUu Of jb OlT 

jf «traiisfer resistors J— 5Ji — * 3 ybUJaJi oi— » jj^jij 
0 ji— ^.j-^ jMi.i^^J] Adj^ 3 ybUalt oJUb Ojdj .transistors oijjs^j^i y 
50/1 JJ=^J^^ r^* .isU^l U^a OOP Jw»t* maJLJ dUiTj Ujt^ 

iS .PfrUf jflj frbt^j lijoS ^ 1000000/1 J 4t>» a^^if AkJiJ 4^JUi jJ-i ^ 
.*f 1956 |JLp itb>iJ» J Jj^ djJbr Art\sJl Jbr tJuisT'Sl »JUb JIp 

1954 fip j=rf) J j^i 18 J cRegency TR-1 

361 J^bu U) ^.^( 49,95-1 bjL^ o ^ OlT 
OL^ ji^l J c^^w-H^t <:>( O oLw-a y-i jt J ^1 (I .(1^2005 f»lp 



d yrj Leon Cooper J jJ 1/ c jj^T ^jdlP ^ tUj-i)! J 4j Jjji 5jj> jji ^^^U? * 
BSC theory .ji 'mJ^, ^ frbr .^1972 flp (John SchriefTer jAi^ 

t^J^ Oyy ^J3^ J^' J Ji> ^JJ*'^ Jbi Jjf jiijV 

jsil -(Frederick Sanger j*3U dbj-v* y ^ cLinus Pauling j^I jb ^^jJ j 
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The Big Bang 

f 1948 ^l^VI Al 



^ij^X^^^^ ^^^^^XttS^l ^^'' o '^ ^ 



^^r^^ JJ Jb-f diji t)i 0 ii^ J ^br Jj^sjU 
.0 J— S3i ^JL-A hjxS J jiiu ^^Up ci-^ J ji^ JJjU Jjt c3 j^lp Jjj: 

U_jw 0? ^Iku-i j>» ci j^lP JlT UT .lOA Lojji ^ JUjc-*»*^i OJ Jlj^ 

UUP J jAj c4«^bj Uijaj C;^\ Ou*>t JJ d j^i 3^ 

44«— -Li J ^^^-Jp jOii t^jJi JU-i 0 j^i Jl AJ^aJi Jj^i dUb 14 o^lS ^1 

iJL-jb jIj ,\jS' ibjj -jJUii (1)1 JjU 4^1926 ^U- J 

1927 fL-P ^^^-^ .0 j^t (Jb LiSj ct*^ 'J^' 4>» 

oJUj lioij J J J^u ciu^T'i 15J? aj\ Georges Lemaitre ^j5-<J ^/s-jj^ 

tL-JjJi iUi hi cJlT 1930 Jji^ j^i 4jaJ»» jf cosmic egg 
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V >ft J jS'jti J f 1904 flp George Gamow <J ^•i^ ^.J^ 
(Jj^ u jjJL S ^LJt J aJU^ j 471^ <J j^iP ^ cijP cUU dUii ^it Jtj^ 
hrj^ -ujLJ jiji of ^Iku-i J \^^ja\ Ji f 1934 fl^ *J yr^ cdiJi ^ .4jlP 
.a_s^y^l WUll J JaiAlj ^jj^r 2*»Ui 4i^l ^^js^i* J (kjj^Jj^^) iJ<s^H\ 

c^W^^ (^JU» Ad\^ dJb-t J dji ^ li:^ iJb jlS OjSOl OlT Ui 

^iL_P ^U-i»^l Jl4S Aijta^'ii oUUl J hjSi\ 41uaJi y^jk> j?Jl 

4J jxil ^.^t jU^i"^ (j^Uoit dJL» ^ ^Ijj (UJ^ IlJi 

jb^iJ'il iJlft jJIp Jj^lP jlfcti .dU ^\ 'j\ Jill J cuW ^^t VW^h:^* o!>\plAdJ j 

'^^ -j^lj 4J\ii AJli jUlt S jbscii"^ ^JJ^ UUfi jll iJUb .^J^ j)t 
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.^Jli-i UjT Ulj? 

o j LJiUi a;u jJjf jb *s jb^i;'^! d\ c3 j^ip ur 

^U>jjajl ^ A^j;^ aJ\ ^\Jca^\ t^-^t jb^ii*^^ dUJJ c^JU? jt cibJ- 

5 S^rj^ 

0^1 olyuJt y-»jt< yj^i ^iitA^i »jLA JiP fjftss-t ^ 

Ojjj Jit Jjkj AiiUflJ^ j^lP OlT t^SUuj^ JjiUi>* ^^--.^ 

^jj dUbC c^OJl 
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Definition of Information 



f 1948 L^Lii^VI 



c jjj_sj^ ^jl^^r £jlaJ cU 4llA» 4C-J ^•il ^a* S-^j5 V J 

of J— oujULi c) ^ jir (JuL^^i ^ 4««djii Sjj&ii cjJoit .0 ^ jir 

.5^uU ji jios 4l>iiu Jiu? J cou ^1 digital bits j <i! 

J\ ^^-ftJali j) ^1948 ^IP u A^iio cu^^ ^ j! 

.4JU jIaIi UpU; ou jWl 

tsj 1916 fip OU-^ Jbj J Claude Shannon 0 jiu ijlT aJj 



5i ^ OjJ^ .^^jJ-\ jijlsii J OjJU Jjt :Magna Carta (^JapSft J^I^) iJj^ U^U * 
fL-P John Lackland J^"^^ d y: t^jJL^V* ^3^^ cfl214 flP 4ajj3) «JUb 

oL-i jjUl J dLJil J J jiUl J ^"^1 4--^*^l t^yll c« 43*5Wi iiJjJi dJub .f 1215 
4u Sj^U a^wi CJtj .fr^Ml J ^iiad^t 0 ^1 c^jlf J 

J t,^-JiA j— * ii"^ f2007 f IP JjVl Ojilf j'i/ji 0 jJU 3,21 ojJi ^^Li yu^ 
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J J-^l c lUalJ VLJLa Oj^. ji' jA^j frlTJUt JIUJU 45jb-Uf AA^ J .MIT 

akjM.— i AjjjsSii syb ot 0 jiU .George Boole J 2.-)-^ 

Jj^l I J,\ dlL- CJlT .J y jIUU yt jkuUJ ^)^\ oUUnJi ^ t)t IfiSCc 
, jctftlt OU^j jjP AbfuJl 4j^b-t i^Ntj^ H^jS'jJ jSTf (J 

^ c)j^ Ja Aij^ ijJaS fj* -^JJ*^ ^iJl-^* (Jiji jb Ji*! c?^* J* ^"^l^ 
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-o*^Ur^ Sli h\ j!^ IgMd^ jSo: OU jUt IJb- dUU 
.«A5r jl^ t)^' 4 , j ft.>.j U c-^t^-^t c^JL^ 

. le jUai aiU;r 4^ j? 6000 dUu t^Lij^. JilA*. {0 
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it 

Jumpin' Genes 

fl950^L^VI2LL. 

oL-s:^ ^ ^as^ jiliJ Jj tJaoi jilAJi (^^.) 

.ajjL*-! lilSl* J 5jjl4i< oUjjli JJLiJ ^liil j( JJLiJ J ij^ui 

.«*»JLft UiUjj 4j1jjJ1 ^ J ojUjI ojflUiTt J^l j» 

Barbara ^ j-^^ii^ ijUjji^ c — ^a-JijjJi ^i—Ip J Ph.D-Ji 5^^-^ 
frL^ aijiOi jJi j-^a^s-Slt vT^\ il«5Cft=*>j^My*i^J McClintock 
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.a^Um aj^ u3 

oLJrtJ c/J^J J^J b^jW t/^^ J* f 1950 flP tJlS" 

< li jLSiu** OULJI jjjj y djjj! Ji^ J Ij-dj ^^^Jai? CJlT 

\ — iJj^ Ujca* t)\S" .SJb- ^ iLi-i C»U^j>»jjf Ajj^ JS" ^^jj^jL 
^toTtj 4AJL«J3t Jtl^^i jSMj cJb-tj (J^ ^ J^J^^^ 

J jUjU iUjijIall C'IpU dUlfuw J^l iJlA (DlT .Ulla^!)U jJijOs] Vjsif 

C^*UJi fL-jJi CJL_iU ^^J\ JJl«lt (♦-^" b^J^ 'ifrfv^^ 

j->T JL^ L^iP aJUU-i ji«Ji J JbU^i J AJjUl yW» aa> < jl^jU cisii 

A-^jj L-itTj oLJjjl* oa> iJj«5 <^j^^W jf caT^-i 

A—J* jll dJLA cilT .^Up iJUjj l^Ui Ifip yf^H\ oUjjll 

.oUjj^ jj. OiJJri U\SC» jjUi U -JUai»l uilflil jf - JUi) 
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■U^J^^ bj^ ^^^^ J^fj <Ji^' J-^^ ciUiS'j c4jIjjJ1 jjJL;* 

.L-ji?Jls5 j-t S JL^ ^j^t ji-* 5jft^ J ^UjU CJlT c^l950 fl^ SjI^ 

iLJ^I CJlf .^^Ijjlt i-l'jJ* SjXJU fl951 flP iijsii^ cJji 

^ -^t 1 ** ■ * - 1 ■ . tif 
• ^^^^ ^^^^ 

tjL^ J djJLJU ^^"i^ J J^if ^^bJ yf- i^J ^ J^J^ 

J Jj djjbr 2^ 51 ^1 Jjf liJjsJl^ b^J^ c^^tj^f t^^L^jji^ ^1^^ 
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Fusion 

© ; ■ LmaE Spitzer jjs.^ duj ^ij^iaat ;^>i : 

s^^^^a^t a^ui i^Liisvf cii^ juu t:^u 

L^Jai ^UJ -rtt 5 J ^:;^luUJ^ jjj-ajJI -^jJLAlj OlJ^jj^Ui* 

^L-P ^) <J.M75"t .dJUlt dJiiP W^^j Jl^j f (jdj^t 

^ aiklt joii JS'Uy ^5-;ai^ Ai^ft ^aJUp iiiiJ- JttaT^t ^Jla JjjjJ 
OUT Jjjii iJl^l ill j^b frUJUU ^ = It) 5 iJ^U^ 
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g-o- M .— ? o( lib ^ ^\ U\ijJ^\ ouUJi Henry Russell >a 

(f 1920) ia— fld Jb-lj f IP (I .^UJU^^t ci^ caJUjJi diA j!A?s- 

.Francis Aston '0 ja-»T a-^i ouuli 

-a^Uji J-^UsJu-Hans Bethe ^a^i ^\j-AJi j 4^1939 flp 

Ajj.i. ■*> A;rj^ J jjJU JjiJ 2brj*J ^ Jj*^^ o'iiUw 

j-j J oUjj jjJi f ^Ufl53 jciJt^ Jl# j! JfliL^ij (Cd»li ^ A;rj^ OjJU 1 80) 

.(ijbi- J-*P iJl^ Jfl^ 

4— jwUi L-^j^t fbjJ jcitf Dr. Lyman Spitzer OUJ jjsTjJi 

J^U3 j-j^-'i ix^ jJt Si^yi (iL ^ jit U JlPj-rfj 1948 A-^ >»^i Ojif-Mi ^ 

.obryJ^ Osi^ ^V^x''^* f j23 jjJJl ij^^r-f cJlT UiJ Otsrjy-ii otji ^^^^^ 
Ji\ yi oUUi iJ'iT ^JL jja^ ^li UJ^ dUU cJlT ct^y-f 5y 

mass ^1 c3Lkii ji^ ^ c^^,^ ^kjt^j y^U-T :(fl945-1877) 0 j * 
diJi^j ylkJl3 ^^jf^i Osri jsJij As--Ji 4jjJUi Js^i ^li J f jbtaUi spectrograph 

f 1967 f IP ^kjaiil J «J^> jl^ - iJ^^ g^ky :(f2005-1906) 4irf ^Ub ** 

JjUiJi Jjt jjjlaJ ^ J-»P .stellar nucleosynthesis <t?J>^' JiCjiJi J asj^ 
!i.t g^jyiii j! (i^i *it (>Pj - 3uLprjjJJ>\ ^.jkj J ijjU tjjA ^ US' cAejJiii 
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4Jl^L-A Ji dji — «^^*:^xJi ^u^*i) Jpbi* j( jjjij*)LuJi» stellarator j 
38888871) Cjli ^ OjJU 70 S^rj^ i^J ^^^a js^ utTcU y^ij 

^:;^^r'JJ-^i' ^j!)^ ^ -i^f i Jy^* iJ^i^ Jej^J 5jl .(iljjiH A5rj^ 

i ^ ^ * - jS 

cIjL-A J « ^ ftVl ^ cSJL^ij 4-4^lj 

:L- ^ L^, A aji ji ^uaj!)U cJjtOi ^^U? iIla^^ ^pU^- 

jLJw( ^^jS^si fUP c^^i ^jijJi t^oii J^lP jiijj (|\! 

J^li; jJL^ ^iJbut (its^^l OljUll oUUJi ji S^U- 9 



282 



Origins of Life 
f 1952 LiLiu^Vl 2LJ^ 




iJL-A Jj^l 5^ dU-l CJ jSj lAjT J (Japf lllW 

OL-i 4LJ;i2lt ^ SsJtJIi j^^t LjUIl cJlT ^'U ^ c^JU JIp 

J jf (iL_r OiJ .^yUtjSii frUJ-t tJLA j>» J jS^l ^ A^^t J^^^^ 

JLJ ^j^l j^_Jp dL_i-l JU aL'liJl Aj ^Jj ^^^Jp ciU^Tl Jjfj jssi^ d\A ji 

j_<^ j^j^l of t j^J^ ^uiLatf 15 ^ 1 jU*s-*»l OB frUWi JlT 4f 1950 flP Jji* 

U*>bUJ ^ Ol CJ^py^ fUSt a«J jl cjb- Ajf JU- .4u*i OjcL 4,6 

djjLt J^H frUaiJl J jjOJ cife ^j^^ of tJLft .iua OjjL 3,5 5 j^^^ 
^lS_^t lM ^ hjt 
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Harold Vjj^ ^ jj^ ^/'^^^ (t-^a^i j-aA^ O^i 

JiJ^ 4Jlp oaj u I jio^ 0 j^i J dliiJi ^Up Jj jPiSLi Ajubr Urey 

-0 jS^l ^^U A^Uo^ Jir Jfi^ JjSli jJrl oS j! ^^^iA y ,Jfi fl\ 
OjjjL-i3!j ^j^:^.,^ jSU %1 4^jJU%9 c^^jj^ %90 

(J^WJ Jufciii y J) AjAjsll t)t U1 jirt ^\ vj^* 

iJLft 1952 fU> .Stanley Miller )^ dji^^i ai;) 

j-JUil «o jlpUosIU (.III jbU ^Jaj (.dl o jT ^Jm, jLa ^id 

g>\_JUJi iJl_?- .dJlA aJUJ^I 4s)ibw 43lkJU i Aif ^ i3 j^f 

fjtjriJ^l AdU^U ^^ja\ J Jhjj :(f 1981-1893) c^jji oijjU * 
.jt^r ji\ -jil934 (lU- s.L*-S3l J Jj> o>> Up Jli ^^1932 f (J-5si» 
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^s'*^ OjT J jl^l&j frdi jU4 (JtJUA .JbjcU ljU 3 dJUb 

4...,M_;^i oUJ^i) 4_Ai^ Ajiyaf u>l^^ jLi 03 %2 j olT y J] J^i 

!^ a^ij Jj 4jj^i oUxJU 4^Ly^l oUjS^i -^W^^^ 

jiLJasJ ^a«ry CJ\^ .Ij>-t DNA— It hjyr cUaTi tfil953 flp J 
Jjfcl Ju-"^ ^ls3^ i-L^^i jp\st-H\ Objsr ^1^*^ '^Us?-l jiT^i iijUi 2^ 
frJL-! i^i^ Jj^ ^ l^fl-isTl ^1 3 Jsili UPb y-T ^AJ^ dUi CJlT .3U-i 

Jip3\J^i 

l^—;^ 4_s5li .iLif^^i jis^^^l Ujj 20 dUUb i2Laj>i3 ^La>. 

jJ— 5d «essential amino acids j^^%> 
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DNA i^js^i QA^i 

^1953 ^L^Vl 




Jjf J j^tj fj^^f^Pr i^y^^ t^j^ cTt^^ y ti^Jj'^ ^^s'W^JiM' 

^J^h ^^lUi ^ JJL^ c-kpfj ca^.jA-^ Jif- OJjjti tttijjJi 
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^ CJl^ JU^Uilj Aiji\2i^j\ Ut .ikiUt 2LJi^\ UJut^L hj^\ djUU J AilTj 

4jlfi%' 4jIj J ij\sJl jjlUU ij^rjli ..Ol^lj c(»1953 flP ..JUjJl 

Francis Crick di-i J' <.r**— 'C."^ f f ^ 

James Watson o j-Jp1 j ^^^^j 

i-JL.U-» C 5\r US-i 5»j5 1 j^tExa^l 03 0 jJU/jdU' '1950 flP Jji* 

.dJiA 23%i^\ DNA-J^ ^j^r aJIp 

Erwin jtsj jijjil JlXs^s JJi .(luJi S^JUw jbu J DNA — 5» 



^J^t ^ Jjt Alexander Calder y.JL3ir jjii-i^Jf j^mj .oUli Jl^LiSU 

>1 -a; y^oil ^^^i^ail JlSCitj ii^SlI lijbt:^ c^l934 4*^:. ^jJir 
e — / ^1 5^ Sj^j J ^L- iJnjJ J^yM :(f2002 -1905) cJU^Lij ^.j^j ** 
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cDNA— li opijS J ajXjjJS' jJi o*^JLJi ^ S^jl^ dUUb Chargaff 
i£yr\i ^Oswald Avery ** V j^^ Jjj^ ^^rj^y aS^Ap a:rt ^- jv^rjd 

4_Jlr j^j .5Jl^-i J jjJ^ >tJJ J^U-i kjr^^ DNA JLp v'jl^ 

jeuu^ Ijjj—i^ U)f Xjij ;uiP 5 ^ Linus Pauling ****^ o-'i^ (i^ 

ft >■ 

<^jj-JJt s5» iUicu*^ Rosalind Franklin gji^t ji oJijjj 14 c^\i 
f ^ cr* (jiW) <^ J .DNA-Ji iu.jJr J^IjoV^ SJUS jlsl- 
o 4l^-JLftA%— >m h^H\ cj\ j^j^^ ^Ki^ ^^3jj ^^^^ 4^1953 

^^UX iub 0^1 a jydi 5 jj-^l jy»l^i dJlA jp if uJt f")^3^1 

4>» jiidl dJU Cjtjp J \ j^A . J^ijjj X J^-iJ^ ^ J-* 

.DNA— H v/j5 aJL^ JJ- oLJi A*Jt <i 33 (>• ^ i5 jj-i* 

u5a?r>Jj-i jj^di JjM jt JUi c J jli t^xT ^.^f /IP :((il955-1877) j^f ^ijjjf *** 
-lf_b /j J_H d j;ujr J?*^^ Ail U^j .As^Uii frL«-S3t jj 

j-^t jc*| c^.j^t ^ i:-iUj vJ^j /IP :((il994-1901) j^jb **♦* 

A-,A>«i.<ii J— ^ijVl 4-jt> J 4iii" iJyi, ^ jil954 flp ^U^t J *3 Ji> syUr Jj( Ju 
fl963 fU-P f!iL^i J c^lSi Aailiil Ut 4"5Jli»H 51 jll gsJ? / J iUiTj UUj^j 
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9 OjL^ ^JS' ^^f%rm.*i db\9 Uj^U cJa^jj dU.^ ^ 

!Uyj UUi ijA 13 Jl Jlii^ i/^. U yij .DNA— J» 



4jil962 pip jf J J^y ojji^r ^jfl^ C)j^\j j db/' ***** 

»i Oltj — - oUPt4-j: 5 j\iA fl958 jSL. uiijJ »^ j^t iJui ^^^t j 
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Seafloor Spreading 
f 1957 L^LjiH^VI SLL. 





^ J 44^w9ibXJl otjL^i -^.r-^ (3*^ (I 60 Ji ^ J iCJ^ 

if 

ajidi ^1 ^JjLij^ Harry Hess ^ l^jU itj^t JU'iS cJij 4(^1957 f ^^^S^ 

^^;^-^( jf Oil !A3 4U^I jl^fj ^ OlT .UJL3 13000 JaJ:| 
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Ja-i» J iL.u)i U. S. S Cape Johnson ^y^f:^ i^.y^sH 4^ JiJi 
<^JU^ ^j^^ j^j^ (.rtr'^ ^JbuMti .^1945 c^^Ui 

4 — aI^ ;}( bUb^j SiJT Ja^t ^Ja^j^ jA j Jlp j t^^Ut JaJ^I ^UI 2L^lkj 

frill J 5 j^^l Ji^Ja**di OUiJ )S ^ iJU Ojjji U (Jjtji'l .^Ij^* 

j^^-Jel» \ oUiJ^l dJiA .bUjUj jU jj;r f*^ 6000-3000 

jj.M i^j^ 4 Arnold Guyot j-Hi^ JJ jij^ Ur^^) jd>Ji SaSsA^ «a5 ^uJi AirjUJi 

4C«4^ iiMi OjJU 800 Jl bjsr J^^* J CJIT jjjiJi <;)L J^j^^ 

cjijAli J ^ 4iu OjJU 100 lAj^ JS' ^1956 jjSiJl f UJL;P 

OUU C. UJLP L4j[1 4^ dJUb .4^1 49xk^ ^^^sJ ^ jii 

.^U-i l^A^ J-^ u Ji jjyJi c)t ^^^1 ji^ cr* Ob hjc^\ 

^^^-^^1 JaJ:l <^ J^^ if 1957 fUll Jj dUi Jbu 

of ^ OlT .d^li;Pl b? tia^t ^s^^l j^^ <^^J ^ OljUll jii«aj 

^ U cr^ jriU: 2^ ^1957 flP a] jjt' cJaJ-l ^ 

\ <K j^b L^jU; ^bjl 03 .L^t Ob OL^j^l oJIa Oj^t .bt^^ J^J^ 

j-^ J— ^ Mid-Atlantic ridge ^^-it^i Ja--»j ^j^r jll ijlju iSyi 

.uryjUJl 

lJUu ^ y^H\ p luJi frJa-i lyU cJ^sUp JiU flj?- 4jtf j i5j«uj 
(5 ^;f^Adl j^t^i) 5jl4-^l ijiufli SJboA-l jj* .h^\ h^j 

oJL^ CJ^ji UJLP .iaJ:| ^13 Ubr j-SoJ j UaJtl OlPX^l UlP ^j^j^l 
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JT j\ JJ] jlJLifi JxMijSi 4^JJ\ <J ^tJU^l 

4— i J— Ijf^^ c?*^^ Cijit J «-ia*i C^^Ul JaJii ^jAlisjt t2Liu>L» 3jIa>^ ^ 
JU-I jA UT -jjLft^JU liijSlj ^5*^1 ^j^' CJl^ 
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The Nature of the Atmosphere 
f 1960 L^l^VI '41^ 



Ml 

<^j^* J^J tt^^* t^J J^jjJ ti-i^ (I 

. J>cdi ajoJaJi JiSb^b Lui ^ Js- iUi-**iU J«44^t j?Ji 

0^ iS^d U f 1958 flP J ^^yJ^j M Olf yj^^ jl^ 

^Jj Ed Lorenz jhujJ ^! Jl ^'j^jJ ^ ^'^"^ J 
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.^uiUi "^l^j blits diUp OIXa Ot out JjU^ dJUJbr 4d< obt Js' 

L^\ij jH-^ ot JIp aiP jJ OlT 1934 ^ ji£ jb J^?-^ Ujup 
J— 9*-^ J f 1938 fL-P J 4_;-jijjJ\^t 5^1^ *A-8b- .iAdjfc Ojsi Ju* 

dLLwJt J] jfujj) c4JUll UUlf O ^ .4;L«iily aJUSuI ^ jld jlA 4jul;r 

.4^ j-Jrt Ji'>LjJ3 cJU_Jl J JjLJIj cJjUli jsil Jt aiUpl c^bu^i 4j*Ai)i ^Ujl 

.jJM lji\ki\ diA J jjai\ 

^^iaju Old c jjtjili O^t ^ OU^^t OblJb J 5 S^j;;^ ^ J Jif^ 
01— T .j^U^ (^J ^Jj'^i *-.»lJ-i jt»L*i:j jj-Jl OlT aL^ 

30 -j^ ^ Jl ;^-Jbjj yj-^/ ^ ^ojJ 'fl958 flP J 

.4_^i^l A_ik4-1 ^1 aJLoUjUJI 0*^^Uil JA Ait^lf j^jkJ (Ij^ 0 jS iJLiOiA 
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^1 jll 4:;^ o!^Uall ^lJa;r ) 4^ jSj? UUai ^ J* ^^^^14 

uii— sTl J iiii.4-1 4aju^ ^ ji-) ci-^sTl t^JDl ^^^a^tJtJ^ AjL l3jj*o jfujj) Jky^ 

jj^ Jeff Goldblum ^jk^ji^ «aju>la ^pia^ |— 

j^ji ji Jurassic Parks — W f^^t J Ian Malcolm f j^u 



Ot^\^ i(U j^i UuuJ Uii i^iji JIp tiUsPi U d yblkj jJ^i jjdi ^^!) Determinism 
i^'Ui) ^1 <^ ij^^i* ' ji^i^ jj^=y 3-^^ dJub oL aTjsJ jojji outji 

(^j«Jl AiJjj JL?-( jjsToJl ^ tjibSll Jj .jlgJi Jl^ Jm 4J\sJi ijJ- iJUft ^^i-J 

uJiL-:^ t/'j*^ '^'j-'* hjjy 5jU»J Jip Aili t4jLij>-f j^flsPl t^JUi ^ji-t Sttj C-i iPj*-^ 
"Ait dtijj iTjU cAm^ jJUJi Jl "^J cCJ^\^\ ja \^ d\ .^^jA 
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Quarks 

\ J— frUJUJ! UjUh .5^ c^jf oUl uiUt frUJUJt ci-Sci'l 

i jt->f ^i_it j.L-JU)i a Sap) cO'iU-i oJLft iJb- JS* J .oUjjjjJij oUjjjjJi 

.^liP^I iJLft tk^ cJ 5jA JT Jj .d^UU Ol^^t \ 

j-^ (IL-P coUjyjJij oUjjjjJt J^b iUj j4«it fl962 f\p 

iJU— sT^ii IJL^ JJi ,y- O^^LsJ aOaJlj ila^l d^j li ilsT ilaT 

jiP JIp - (I /as* cfrijjit j! *AJi5 jsr J ^ \Sa t,\jj 

jg^U ^ *jl ^id^ |Ij \hiM.M< <^^y ^ '^^oSb} h9:\AA Jfiy^ 4^ jt^t jt Ow 

^ dJub Jj^ JUl \l\ yS ji Jii» ^^J^ ^Jft^ ^^^^ 
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cAJic;^! ^1932 Jj .^^/jj^J^j oUjjs^Vl :jj[y-T urwH!-^ 

j~^s t^jiiff t\i oLJ^ <J.,ftvjr oUa^l o\p^«w» ^ Ujup 
oU-^< t«bubble chamber XpiiiJi 5 Donald Glaser 

JaA^t istl jll 5 j^^J-i dJLft J>-b ciiS i^lJb J ^ j-ia)l jli? 2LPj^ Ajji 0 jjj! 

j^-r" ^ ^ .^^UkJI ^ jA jP lJUu ^jL^ J j^waJt J 4Jbbw OlPlii jP ji-j IjSl 

^ .f 1929 jJUU J Murry Gell-Mann ^i^u - J^p oJj 

.^^>«4^t oli^UjB J jJt^ 4J\^t ^ ^ jli AiuUJi Jj (-^ 4^^^ 
jP Ji^llafi'^) ^ 5ib- Obj3 i^VPj tiu jOli J ^1 (C-^ j^^JaJl JU - J^p 

J — ^ f Cy^3 i}^ 4 Aa^aiji aJ A^jt — J*P clJLft ^ 
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4|t;!^ ^ J (O^t cLlb^;^t 4;;9tJtJl C||.^t ^JJ^ ^Uijdi APiAfilt 
S-Jtii Ojlflj U dUUft 1958 JiU X^\^\ (Jydl Oj^ 

.l^,.>/?.a7 ^ dJbJU^i oUjmJ^I 4jU!1 oJUb UUfijj Uky^ "ij^^ 

oJLft cAi^l^j 4k,..n.t aaJiII j^jsdl JL^ JjuMI 4^U^t |^\iLt 

-i_iu4aJ» J <^ y^Hs ij jSi\j ^ijll ^ J^j^ (J^J'' ^ J^JJ^^ cr* j*-^^^ oUj^i 

Akf^i «aj1 j\ strangeness ^\sA tJUJ^ UiL&» vl»JL«utfi US' 

iiS 5 .|»--w?r- j-wijt iut yi\ ^Li» tUjJ jj» 

J«— » kworks f j^j k-works \^ coUjy jJij oUjJjjJ^ J>b 
James Joyce ^ j— JJ ^^la-J y a«i J ji^s-f j . j^-^"^^ 

^iju - J-^ ^ t«t^i uJrt jlai 4J^» jt «three quarks» SjIjP 4J /'i 

down J^— ^Sij up ^^H^ Js^ i!ij\/S\ ,£lj\/S\^Ja yu^i 

ciita .bottom top strange charm y-UJij 
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Finnegans tu.,^ JT i»i jj J «!i5jU oiTji jT 

!?**J^ ^ aJylUJLA dLlp Jjb .«Wake 



J^^JUi \ ^.U ^^^Ajaj (gluons ou^t ^a; I^jsa^ i^jtj^t .^^^ 

(^JLJi anti-quark ©^Ua* jS' J5i jj jt jja>- jt $,1 ^ Ul jt i-i Jb^l) 

J <^ jS^t 5^ iailj:^ ^^lalbj {JfLj} ^jJ JiUJ Jj»U^i ^) jl lil jJt jyc9 

.j^^r >Jlt -meson 0 jjil* (^Uall - iiijj^*) iJla ^^Oi 

jif*^' 4^ ji"^^ ijhj^ oUJiS3l iU- quark ^j^/ iUT ^ ** 

) ASiJjj dL^ J 0*U*5 i/iJl ^^^^ ^-^^^'j ^JJ=^' lf»<a^tiM»i cTiJ^ 
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Quasars and Pulsars 
fl967 jl963 c^l^VI ai^ 

:'- ' j.' ' ' ' tPl 

^ Jo^celyn Bell-J— se tftM#||^f#|i)ny Hewish >^ ^i-^/' 

- , (-^MMy^m... , . , . , 

S^,,,^^! %^Ut JiUuSVI JUU f*^U 

Allan Rex ji^u o'iT ^.y^i ^/S£i\ Ja^^ 4f 1960 flp ciy^ J 
*^qtT... • 1 jJJuJb .^jji litS^j cjJu yrS^ ^ SJLi-*) Sandage 

quasi-stellar 5-4— ^uJi ^ U-^^i oJIa JIp gdOiU jltt j^V* f j^lT ^ j^stj 
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quasi- 5jL-fP U u<^ji5»j 4Ji jiUa^» jf radio sources 

quasar j! stellar 

Maarten jijLu^ jli i^J^ jAi ^/i^^^ ^/^^ j gi^^ ^ j^^ 

lii J«Li J ijiu^ ^UnT Jysl^ aJJali i» jki-t cjL \ Schmidt 

(^U-i J ^^.M fluil J iJ>^^ c^^ts^^ AjU? jk^xT C*..,a9Bi 

^ ob-Uj3i) .^y^i t^Alt jjLi ji^bjji) j^i^ ^Ujib l^tjj 
uJij-Jt-i c)L-i fl963 jj5 ? jLj^ J*5Up ^bjii ii^ 

4; u j_Jb Oju ^ ^bO^ 01 Jb (JuJb jUdi jA Ji^UoJb jj^jUtI ^ jlt 

Ji^ Jl CJl ^1 Jijj Jjij - ^LiJl OjJI dJi JIp v^b 

.d J — fli Aiffl^ J oJUu 0 ^ Jb jij^ 2^JbL-i .0^ 

f LniSt AJy:) ^^ij O jUJl aju-U i^Ull 2bjj^l cjI jLi^l cJlT Jb- AjJ ^ 

Sillt cJiT uL cw? ^ f 1967 i>J CJijiji ^\ c*-a» 

3jsit jyolT aaa\>i dlliJi jjp t(f 1967 jJji/jj^) fbJl CJii J 

ji^ij 2r^jJ jls^ 4,5 AP-Ui: Oiu-o Antony Hewish j-a 

i-Jblsll « j A — ilT .^Uailt bijj j^^l Ajjjil CJbJJ cjUUji ^^^^ 
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JJ^ iJjj^ Jocelyn Bell J^^ j*^^ J J J'j^ 

j£ 43jj)l iir Jp jki-l CjI^ cAiaia^xJl dJUfc 

cUa—ii j^— ^ w^^l Oti Jj - AJli Jsi 

J f^lf^ 0^ I J cdJi^j JS^ 4.Jas^ OUa^ J 

.L^ y J^J AJU 1,2 jtj 
/4--d\^l 43 jb^ djt ji) Ujf ciiM-rCi jj J^j c)L Ji>al^ i^Ui-t j 

j-J .^jjJ jJ ^ -**5 y OjjJU aJU Jj^LsS^'St 5^d1 ailsT jSS'f 2^ ^ U 

^^^—^ Jjt Ji»jjb UU Uirf tf 1974 f IP Ji> Sjflir J^yr c^y^ (. Ugj* * 

td-Ji (»Pj jS3 tA»^jSH 5 /S\ 4kJiJ t^iJl ja^l ^ jAJij Of jiaiU OjJU 260 -J j^^. ** 
^ 9 / of ur.j^ ijibr Jlf y5 5y OjJli ji^ of j;^. i^uJl ^ j^l ijibr Jlf 0^ 
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* * * 

(ijudt frj^i -c^j^' j^^ j^^^ 
UdiP iu- JjJb 13 Ji Up Ua*-Jt J^\^\ OlT A3Ult ^ IJj^ OjJb 
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Complete Evolution 
(il967 L^\Ji:^\ < 




U JlP^ .^i^Sl* frli - jjJi iJiJJ 5ji3b 0 ^ Olis^ J Jj^^J '4>»jJ* >• 
j-^jjb 4— i ^ Jd*^^ ^-^^J ci.>ViNJ> ^ Jj* j^S^ Cj^ CjIT 

JLp Lynn Margulis j^j^ cs'jfi'j 1938 fip- 

jPISLj^ Sjtobr cJb^^ J jik (.bit ^J^^ ^ .SJbvIl OIji*^ jll^ J^^^v^ 
. jjkalt J SJ» jjJl ^ iJUA .8 jJLp a<u^^i J J^i' 
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.DNA ^ y^jjl* 5 >£J» ^\iA h\s^ U 

<^JL^ U j*J iJLft j*J c-4)( ^ji-*^ J 

jj— o^L-i J IJ\ jX P d jJt,^ o! yak ^Jb JJL^ d\Jb <j\ jJ- ^ h\ .jit j)! j^pjf 

\ S .^—jilSi 4_sSL5U»j^ 2brU^ oUa^sT j c ^^.♦s^ c-jU jT ^iJOii 

( JL-P j3 jf) ouiT -symbiosis iS J^^^ f tr^j^ <^ jS'j 

CJj^- OULi .iUsP'il J^Uo JL5r1j=j JLjJi Ijls^J-t A^a^S 

I (.iS^ 2.^^^ '^-^^ ^ ^ ^ ^ 

jl jo-? ...I'jt oe^^ iJbJLsr jUj As^U; o\d!Ap oJbri jsll 

.4JlJ-l liUl^jj ULL\5 cJL^ dJbJLr 

OL-^jjit ^jjaiu oJs^ld .(C^j^Lm)) ^L*! Uj^J ^J^j^^ ^'^^ 

Jl jjJi 5^ai ^J5^»J > (2) C-TjjiLJJ aj^Vi 
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S--ijjd 5 ju-^ CJt jk^ culls ^1 SJtjUdI obrUJLi'il j>» S^o^ 4JLJL) 
<Lw dLi JijA dj^^ jJi Jij^i 4^1967 flP l^L^P ^ cj jJLi 

\J—lt jLJt .J— 3^1 ^Ja^ t/^^ C^^^ ^ ^ 

4J-HtjsJ-» AJi^.UJi Ol^fUAi'il jP 1 j^j^ J 'j^ 4/ 4>* cM" uiu^'ii 

jjJU^l Ob jiad ^ ObrUJUt J..*;aij JLw OUU jJt^P jjb 

jj^ oi j4Jis^ out jj-t J wilJb: .^js)t U A^ut V^JLp ^1 

4^ ^jL-;9 vJUaTl 0 jJbj -J^jJb jt j^'ii JlP jOiJ jSj ^ tUj*b .AlTb ^^JUt 

5j_^\ dUUiJ ^ diJ-i» i)b 'iid ^ Carl Sagan OIpu 

J— ^ jijjb ^l2sPl 01 4 J jUJi J ^ijslb jSij 4iJjUsIi J ^jUslb 

.«J-\^b ^ ^^^(tJali obtj-Jl g^tjo ilidt jjkJt 
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Dark Matter 

djLJ> AJUy.>^< JjWi J tiki?:- Jj^^ of U Jb OlT .^^t J jkdl jtiSiU 
^» huo LT .^JIp iUsP^il *idjla^ ^JL^i-^ jt aJU^I AakT j( Jj^l 

3_s5aSJ-l ^L-T jf 4aiJt^l U Jl^ t Jba;r jl^ ^jtf3*B (j jjjj i ji ^yi? 
dLJUil 4tybj;r |tt^liit ~ jJjJ oe^ji Ua^^ OJb Olj^lj^j;!^^ 

4«»Lt i^lil jijj cJJt^i OlJLAUlt O&i Jji)t ju.Js) J '^ji 

J 4, ^ > M-> udi (.-^ Vera Robin jijj i c-Up 1970 fip J 

cKent Ford cu/ (^^^i 4ji-JJi jiJj^ JlT .^^lai^^i' ^/^j^ -4*^ 

Jj JLJ flfij JlT i» jSi^j APj-Jl ^ilP iJbO^r W « jaJ ^ 

J iJb-tj {kda2^ cJUrt jJ 4fc jla^ iJiJbT oJbrl jsll ^iUJl ^ ^Jfi\ 0:^ J J 
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oL^bjii JU*s-»^ Ui c^y of jijj Oldi jf .jjTi ^♦-Jrt APj-4> c^iT uJiT 

.4s^U]l Ol jd^l J ^fjJ^S APj^ j^jM C^s^ JbjJr^ cJUail J JjJ^ 
. JJ I^JIp ^ ji aJU>1 5^U 4^ Ji 0 Ji j( (4JLaJ ^^^JUJi (lull 

^ UjUsi* aj/j suj'iUi h^s Siiii 4*4^ jijj c*--^ y ^siJJ 'sl 
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d J— %90 i-j dl cjjjr ji t jJjfti oe^ji Jail^ 0 ^Uji 

fl970 flp ^i-^t J j^jj ^jii > M 

.iJLft Ujaji ^ jJjJ 

4— ,»rjJH A^Uil AiljPjJji JpliJl UUt cJ jb- iS^Ia^ ^IJui^ ^.--^ 

^ ROS AT t/iwJ* J* irf ^^-ily 1 a*ASt 

http://heasarc.gsfc.nasa.gov/docs/rosat/gallery/display/da 
rkmatter.html 

5^UJ Jjt flJUfc of 



Or^t jUll %3,6 odU %23 431^ %73 i^^^aliT ^1 ^Up jJUj * 
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The Nature of Dinosaurs 

fl976 L^L^ViajL. 




O jJL^t JLJ jjJall J ji c)\r UT jj cA^^ c^j^ cS^^ 

Jurassic f:LJ^ j— * - f jJ^ ^-Ip otjj-^lujJi j .*oijj-^U»jJi 

t gftig^Ug L^iuSr' - AjJUJi ci^^i c^Jj^ Jl jj^^ AijjU-i» J? ParA: 

Archaeopteryx j^jti JUafi Jl ^j-uVli i ys I ^\ j! jiUli /js * 

4 Jjs^f f^*^b cT^J 'fl860 flP UOlt AjijJ^t ^\aa 

jj-^'i^ 'triji' ^Tj) .jtjjt 5jjU UUitj tjlMi UU-f IjJaP AlSub 

tJ dLJij J^l^j'sH tJUb JlP jtit Jjt CjlT ^^^L^ js ^Uli Ot Jii, .Compsognathus 
JU.wJt — lap JLJ QJj>rj of tj^JUt s-*djAi' J*ij ^ti OlS* OL*^Sll <^-^l 
|i lap <U3 J>-^ c J\^\ i^jnJl] ^s^sit frUj(d . JUJi ^ ^ U^J (jj^bJj 

^tj tJL-ft astragalus J—^lS^i <J^"^ . jj^bolt Ju Ji^f ^^ia^ ajjkJ> 
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i— UIJ» dSj J Robert Bakker jsTu oyjj dUi i^Ji\ v^vii OiT 

i:^— J til^^Mw^j tijU o»i t45*P Otli V <ijJU 165 jiji ll 

^ |I j) U^f JIp Otjj^bO]! Cj\S3 .14 ^ 2Lf 3 Ol^Oj dilLA CJlT 

j—Tj^l jfcb- ^ijiSU iL^Udl ^ljsr*ii J^j (t^v- UjU^) OjUll jiytJi 

J * AA3r J,^ U CJ\ fst^cj^ jsli Jj^fc-Jt t(OUi js^i JLnj d^) jji-i 

cOljJLJd^ ^UaP dl Mi"^ Jbrj jjjt ijija* Ol ji^* d^*^ jj^U 

4_Ji^ Ji iu*» jrb cJiS' jU-i ^oJi oli i-) jsili u^ijuJi oL a:rjj aJujl!! ^.y^j 

jTufj (499^1 lA^IApt cl^lbjid .0^! c jb- CJlT Otjj^bjO]! Jb V 

.dil^ Js' lltJ3^ cJ^ 

^^^-A .1^ sTjp- i^jlaj (JLJI y UjIa« ciii^l OUtj^^ jjTU 

cOtj—:?- ij-Jb ai>jlb JiLiJl C>ir ciaT JS3 Ulb^il ii»UJb 
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UtjjJai 2f ijuJ-l out ^\ jA Old (il-Jt |JaP iibT J JiJi» J j^Tb JjlS 
<^JL-iCi *i[ Uuj-*> i jJLP ^-lU^J jJjiS ^\ dib C— J -iiaTl OtjOiiJ 

IS wip 2^ 3 y-V* J £^S^» J Jiw *i i! tiMjj ^ibi cJiS' 
J—S'Lii Ja-Ji JJi)t (IjL Ja^-*^ J OjJbr J* j^:^^ j! jft^^ j 

0^ fijilj AjJUJj JjU^ i:?J^*i^ J \Jor ja CjIS* Oj V Ol^j-^UjOJi 

O jBf UJjp t jiS'l^ JiJUaaJl JU J^. ^ jJoJl JJL«J»j OOI5JJ 

4_J*)U*Ii Brontosaurus j^jjj^ y^jj^^ c^s^s -^^laj^ ^La>- 

*»jU\rj tBrachiosaurus ct'Jjj^^'Js^^j^ tApatosaurus ^/jj^-j?^* 
t^t Jbr JL* OjJU 80 uos^ JiJLi-^ Jij .Camarasaurus 
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Planets Exist Around Other Stars 




Didier }jkjf ^i-k^'j Mic 




tojAjJ^ ?UJb- J* 

5\_sJ-» y-t ^ ^yrj 2r^f jij? 0? jSu: <-^t 

.j^uJi frUiJi JiSj^^ ^ J^^\ JU) uSof 

.UjAj^ ? O J Uiji UTlj^J iijt dOjjJl 

Anaximander jOiU^^ui ^/i/V' (^^^ ^^"^^ ^^uJ* J^i J 

JLu ^ j;?Ji jllP j^tj f 1942 Michel Mayor jj^u J.jl^ J j 
i/jT Jj Antonie Duquennoy <^>Ji jTj^ ^^jsit 4^y» ^ (i^i .djUfet j« 
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^USj ^^i^^ JU*u«iU ^jJi ^ (jji^ ^.^^^../g ^ J) j^^^l jia*Jl JjaUJ U-Lj 

f^ji^i vl*^ itM»u^ jiiTt (ojOir liuLft j Didier Queloz jjiijS' ^jju^ 

11 ^U-i l-J»i -U/^ 13 *p^U oi jjtf ^U3 jJIp ijj^S U^lJft^ OUT .S*Ji 

f-^^ ^ jSO c-j^^i 5 j5 Jjwb L-jr* (J Wj^J 

<» !# ^ 

U J %>f tlrf Uii 142 l»^ i lk» jjkj^j jji^ jj***"' J* (4>^ 

cfl995 fl— 0 (jdW) •i'ji^S' J fjs Ji* jjUtf ^ ^yr3 Jf- 

wl-tj a*-i^i ^1) Peg-51 51-^ jjk/ Ji^c^j 
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.a,j,>^»„tJ! laAj^ ^jbi- Lrjr UJLjft 02) IL^jTOlT Ait 0* '51 .Uj Uj5 OjSLl 

J jjJUi J^UflJ of 0 frL^I J 4jjUI j^t ^jiiAJ Jj 4^^;«iyt 
dJL^ ^ uiU^t c3 jJij jjlijS'j jjjU ^^^k^ tdJL?- J C— J ^tsib ^ j^l 

IJLft Jii^ Jt AS^oi-l OlilJ^*^1 j^JtJ J) 3Uti] JULw» jlJLCj ATjtjJai U^p^ S^i^ 
jJ b-^ J 5\J-i ^ y\d u^jT 300000 O a;?ud\4 c(JUs?-'i! 



x375 Oj^i cJ\^ oljUJ-l dJU U> .5>? OjJ^ 125— i OjS3l J oljsfcl iJiP yih * 

-\^H\ friji^ ^> Lr/ ^'•lo 
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Accelerating Universe 

fl998 cjU^VI 



^ ..... ....... 




^1998fL-PcjUar^njub<<^JiiJiaJLtf>> Journal of Science c^j.oj^i 

^iL-i ^l^- frUU)l ^ .^1926 ^-Uy 0 o? JjU jijJUi ui-S^^ 
J 0^ J— ;r 4_.Mfl7li 4_JUll J^Ull j4m j^j (iJk^ lJUb iJb 
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tj--Up d-!?- cyj^i ^jijij-^^ t^j^ cT'fyj c^j'^ s^jH tr^Jj' 

.jAjsi Vri y ^i«r U iJLft .UjtfF j^jji ^^^^ ^>^' 

^yuU My jisijH j> ^fl997 j! 1987 flp oi^ 
jA JH\ oi j-i^ d*^ (►jtUI* j-iJ* JJ«J J ojuji j^U 

. la \3ji^ ^ ^ Js' oi jdfc^ 

^ UJUu iJL^ liUl 5JLS» ^Laj Aj\A da \iyyiy^ jjslj^^ ^ j UJL;P 

^kjj'i'^ Ui? US' c(Ui ^ cjiT uir tuui jLii cjiT uiT) ^j^i 

C^i^*^^ ^ ^^^^^ C^i**^^ 

jtj^^t 7uS ^ cJlT fri ^ ob-U^i 4wlS U oL c-iy 01 jciju JIp OlT j 

ft jJa-Jt jiaju of i^j^l jUU jS^^ 43^ Vjj tjiPjSl^ ijUu UbO^ j 
jiUalt ft j-ia)l Oj! j-iJ 0? d--^ jJ a;»cm^ OI ^\ Jojl^ 01 US' t^ijL 

j^Uo^ 4iw2^ tj^u^jj i jiitUflmMO of 441 jcdj^ OlT y y, 

.tIa^4U^ 

jiJUil Jp^lj OjJt ^ SjJj^ OUU ^ 03 jcdji^ OlT c^l998 t^ji^f j 

•u^ ^ .ftU-Ji s yLd* la ^jijij-J' 

3 0 of ytl «^ ji^ OG jr 

.0^^ 4_Jip U jtiiSli Jjuf CJIS3 "^Jj t jlr^'il JlJ* aJU-^ OlPj^l dJuS 



317 



(f 2000 f Michael Turner j— i ji? J^> Ji « jf i^i aaa])» 
>tf ja.M fl?j i^iji jiJ ^2007 «J^1 c^^*"^ J 
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Human Genome 



j-iisf ^jT. ^ J James Watson i> j ^UtiSii 
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20000 ^i^J^ hy^3 i»bw9 jr- ^^rJJJ5^ $;^Jr^ <3yi 

a-JikU dj^^i ob'i iJ» (i-i J Charles De Lisi ^ jljUJ 

^L-p viLJij c^jiS'aali t-^r^' ^•i* Vj^^ Ci%y^\ JjL DOE 

jij-j:sJ NIH jJi ^Uli ^ ^ 0^1 4^1990 flp jy* .f 1987 

— -i .IHGSC iS j-M^ f>ai-» JJLJ ^^Ull Jli^'^S ^\ cJ- SJbJLsr aji;^ 
'^jjA A^jy 100000 J^iJj^^iJ DNA-J^ OO iJlJLs:^ ^UjUlt OisPl 

ijuVi Wit dLiUsJ cDNA-JU Z^J^J"^ ^JJ^^ C/^ \j^j^yjj' 23 JIp 
il^u-^ ^^MflsiJ d j-J^t J i^fci^ CJ\r .OlitjJri cr* ^J^jl^^ ^^^^ Lftl^ 3 ik-ilj^ 

4>— ^ J-^ J^jJ^^ JJLj j Jj-ju JiP 4Jbl2lt CJlS' c^JftJU 

J— IHGSC-Jb frUJUit ^ f la .auidi J-^^- y 

IHGSC !^ ^1— Up 0 J y\ .^1994 flp Jj^i ^ ^JLa 

J.rff ^ Ad;ydi J ^j^t JIp Ja^Si ^1 jiSU J-»lS3l j^j^l iaJa^cy 

fr\ — Jp jL^I j-i — Jl ^ J — ui-i cs— ^ J-^^ J 0::-^ ^ 

4((il910 flp jLw JSLij L-jjoli) i^iiJi Ajbi ^jjJb IHGSC-Ji 
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oJL-i jit a^r ap» jflt ^i^!*!! ol ,ksb3£ J^l (jl^ c^^UI 0 jiJi 

jjJ ^ j^T jJi .Ji jUt oJLft jl jJi jitji c Jb- 4j|( ^ 

ji—^ d ^ i^uLJi (4:^1 jjbUc lJ ^t) J. Craig Venter 

o^L*_JLdi dJUb 0 f ^yj^ yJT\ ja UJ^ 5^0^ ^tj^rf aJIp OjjJLaj 
fX^ 1998 flp J .IHGSC— ^ aaJJp 4^y^ J-JLjj 

^ j-i^l J— 4.L*A»J 4JU^ 4k^l 4djl>- Ot jJ JUwLMit AsJ 4^j^ |IUll 
iJli OL-f tUjdj^ .4^J-SJ* f>S95!«J'J J^VS3l J-JUsU ^A*^ J^Mitf 44/Usj^» d^yj 

.(4*Li^ 300 -J JT cobT 500) 4p ^ 150000 f >sA-t 

aJjj^ 28000 Jj 25000 0 jJiJi OL tjo^rj j^UIiJi Ja 0( tLUdU jd.! 
j—iOiJl ^ 4^ jjtji jjli J^JLJi oLj c-^ fi\ 100000 jjJ) 

. Jaii SJUi 4>jU 

oopU li( *j} caJLU (jjixs ^ ^ijjlt JJLJi tJub ^1 of 
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L . J %99,9-! yUl of f>Jfe-t ««.»j5 H C-Ail SrJU!mJ» J* * 

J 3 %99,9 ^ *l >i Ja .^^^ J^'Sll J* %0,1 

jdLl -t^CJuJl (lull OU.bts2t 
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^^^1 4^^^ iijikUuSVi 

1520 yi^.^^y,/ /^l^O/Jl 

1609 ^lAjet^^r JA^^t 'i'b''^' 

1610 jJLJiPt^i* (jUit j9i-t ^^tjT dULtf 

1916 JjiT tJULJiJjJjUJi. 

1971 ^yr(.Jij 

1926 uiJ***! 'J<^ 3JUsHOjS3( 

1963 ijVTigfJUU jlj'jS^' 

1967 (VrJL-ij^r tj-j ^yijLJi 

1967 y^i 
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1672 
1750 



1970 

1995 .jy.jS' 
1998 jju .jcdjH 



1806 ^ 

1811 jeJut^jjAiTjit 

1859 ^^jijjK^J'^ 

1859 jijj nJi^jS" 

1880 (^ja'i'* icArJ-'^ 

1901 jte) J (^jU ti^jjS' 
1907 

1913 dlijJOji tt^A^ 
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1932 ^^^.^ idijiliJ ^jjjs^^ 

1937 j^jLft jjlTji Aijii\tjii\ 

1939 >)c^U <^j>J» jlkii'il 

1939 j!jUi)\» 

1947 <^j»r Cj^ij^i J-,tfj* jja-»jiljs)l 

1948 iyTtOjiLi oUjULltiijuJ 
1951 jiiA t4s-j i^jyi\ 

1951 ouj tjjs*-- 

1 962 tOU- j,^ iJ 

1983 jJj*^ 'W<Jj UitjaJt Sjill 

1814 0> .(^( iCJj-? 

1792 jJjsA (^^1 jsitj) iiyisll 

1837 J ij^i-l j^^l 
1920 cxPj^^J^j^'^ 

191 1 <^jlA (jiij ^JUJ( J» jla*!- 

1914 jfjVtsJ 
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1915 

1935 jj] 
I960 

1665 o^jjciJj* 

1669 ^"i^.jx^ 

1680 OliiJjsjJ ciJj^^J 

1735 JjlTc^j^ 

1779 (:)\^t^J^^! 

1824 fUjcOi^^ji 

1824 ijiOa^r tJ-aiU 

1856 

1870 jJjUJcO^j} 

1882 ^iJij 



1898 <j^jSjX^ c^^^-*i^UiJ 

1 898 ^ ^s^J^ 'viJ^ri js^w 
1933 jJ^^yr 
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1952 
1976 



f^lfMuJi ^tjJSuSi JJj^uSi 

1543 j-kjjuu^^jii <^yMt C!»ys«aJ» 

1858 jJjUjt^y.jjb i^jg^i jjkJl 

1865 jj«4jPtJju. aijjli 

1909 ^UjJ tcJlPj^ iJljjJl oi jilaJt 

1921 jjy'JjJ l^lo^AiUi 

1921 dlij;^ tjjjU-yJii 

1 924 J tojl J <^ytjt jjLsJl 

1938 jj ^^i^ dJtr^sLJi 

1950 \jUjUti5j«Jl^ SjilMl oUjjli 

1953 ^(>cdL/ DNA 

1953 ^f^^ 

1953 oJijjj coil^tji 

2003 .^jTtjssJ <^ytJ»fjJt-l 

2003 ^_,»»^ tOj-Jrtj 
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1628 fWJj'Jjl* 
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1798 ^^j^ Sjl-Ji cjp\sij^ 

1801 ijjiJ^i^s^ 

1801 ^j>J»/ 't-^ 

1897 j^ir .^^iiiOi'S 

1902 ^g^ 

1902 c^^j ,^^u^ 

1906 dbjOi^cj^yb 

1906 OU-Jijr cOUS^T 

1910 Jj^^cJjd! 

1921 dbjjuy t^li 

1928 <\ l ,^ ,,}k 

1934 ^jj^ 'J*^i 

1938 jj^A t^rrfj^ 

1940 ^^uj cjj^ 
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^jU. jJii ••<-24Jtj ^^bl^yii Jj^' 4- • Jj^' <^>*^' :4^Li^j-*i - 

fj^j^ fj^^ JLaJt<a :4./«^j3 < njt JuJI (jl3>. (^j^ iciMtj ^obj^J 
• (j5;jX,T jljj ZL-a^b CjLIS^^ 2_ Sfrij^ tol^ U L (jl^ - 

idjjia-L^^ (^jUtn 11 ^jniU L^^^l (^LiLLil 4^dai>Jl 'c^' 4- ^^4^ ~ 

JL.*5tA 2Lo5<jlI1 iL-ajLj i2/l ^>L^yi JL^I 4- O^^-^J jsUfcLutja - 

f^yl^ JLgjfc^a u^Lual^ ^'■^^b 4.>tjLu< tiiL (Jh-«1 

.jju^ tjjjjl ( rtj,,> : _ L^^^ .{Ferhenga Ronak) j^i - 
t4jjU-t.u LI 0^yu^ iJlj jL— iiVI |0 If iL. oL— Ldub^ ^cTSi/^j-^-"' ^ ^y*'*^ ~~ 

.1517 - 1381 ^b^i 2lIj^) 4^iiJi 2Lj£:^i ajjjji jii ^Ljji - 

.1963 8 - 1958 jj^ 14 .2LIi.ljJI 2L^L^I oljjj^l li^SL^ij^ .^Ij^l ^ 
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1960-1876 1 j^^4-4yv>l ^VIa^jP^ cj4 •^Cp.^t^ jLu ^ 

• J^SUI ^IjjVI (Jjo 4£.j^4M i<]jju!(i]l oLiViUl 1^ 4SaJ J^j^ tj^^jJl jliull 

.^^1^1 ^1^1 4jj juic. 1851 - 1 784 4^LLJI SjUVI f^\j 

.(^jJU^i jjua>.Vl tj^yj^ ^ ^ jJl ^^^bft ^^tuJl S.Urtf ^^LuJIj jImVI 4KAa 

1 958-1 921 ^1 a^l jMi. 31 ^1 4- sljlL^! jb^Vlj jjjSUI 

•tijlj^lt^j jL^.j J909- 1876<^£JI jjo^ll ju^ulUin.!! 
t^i^ uiVI SjLia liJI ill iaJI 4-dj3Jj jij *JI 4-*-4>*-a jJl 

(4 jj>Ujl1Ij 4 JJjiJlj J c^LiJI ^ <a^>JLl 4- "b-^ — 

.(j;j^L4^l ^I^JI jLiC . J i^^^^l f^Kjj ^>Kil Jl^T4- 
*t^iiUii^fl jLu :(.iujt3 i^j^UJl ub^^' *<3b^' L)^^-t)J^J ^:!^>^ 
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